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The Cotton-yielding- Plants. (Halt fff Murray ) GOSSYPIUM. 


GOSSYPIUM, Linn . ; Gen. PI., /., 209. » 

A genus of th«* Natural Order Malvacfjf, the species of which are widely 
distributed on both sides of the Equator, and in both hemispheres. On the 
N»»rth they extend, under cultivation, as far as the shores of Southern Europe, 
and on the South to the Cape of Good Hope. 

The limitation of the forms of these very important cultivated plants, to 
definite species, varieties, hybrids, and races, has much perplexed writers on 
the. <*ubiect« 1 he vast importance of th* floss, obtained from the seeds, has 
induced an extensive cultivation, and that, ton, under almost ev«iy oonditK n *>f 
climate an<l soil. T he ease with vihich climatic com! it ions originate local forms, 
and the rapidity mth which hybrids are produced, have both combined to 
bung about a degree of complexity that perhaps exists with no other agricul- 
toial crop. The departures from original specific conditions arc in fact so 
great as to render it almost impossible to determine whether the eottoti-yield- 
*ng plants have been derived from three or more species, or arc all mere deve- 
b pments from a protean ancestor which possessed indigenous Asiatic, Afn«an, 
and American representatives. This being so, the authors have found it 
undesirable, at present, to attempt more than a brief review of the botanical 
literature ot the subject. They are conscious that many ambiguities and even 
errors may be thciehy reproduced, but unavoidably so, for. until a thorough i 
and original investigation has been conducted with the living plants, nothing 
definite can be published regarding the cultivated cottons of India The 
classification which follows may, however, be accepted as denoting some of 
the chief forms recognised by us, but the accuracy of the relegation of ver- 
nacular names and of the restriction of special properties to definite form*, 
is open to the gravest doubt. This is due to the authors having leen practi- 
cally limited to a compilation from published works and official correspond- 
ence. The primary object of the present effort may in fact lie viewed as an 
attempt to suggest some of the main lines on which a scientific classification of 
the Indian indigenous and exotic cottons, and of their hybrids might in the 
future be conducted, rather than to produce a treatise professing originabtv. 

It must, however, be admitted that no real good can be accomplished until 
an original investigation has been conducted, since' everything depends ce 
knowing whether or not a form recommended for experimental cultivation is 
suited to a particular district. 

This knowledge could doubtless be arrived at after the different forms 
of cotton had been scientifically worked up, and the degree of *>r hybridisa* 
lion and the nature of that hybridisation clearly established. Indeed, it ts at 
picsent impossible to write with any degree of confidence regarding this — one 
of the most important of Indian crops,— since it is often difficult to know what 
forms are referred to by writers who employ k>cal and vernacular names onl>, 
when discussing their properties. Thus, for example, a District Officer writing 
of Surma cotton may be understood to be speaking of some ol the .forms of 
G. ftvboreum or of some hybrid between that species and G. herbaceum — 

Ur ski cotton with purple instead of yellow flowers. Indeed, it seems highly 
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The Cotton-yielding Plants. ( Watt & Murray.) GOSSYPIUM. 


G. Wightianum has a stronger claim to being recognised as a truly indi- 
genous Indian plant than G. herbaceum* A variety of G. herbaceum, 
V%fS. t microcarpum, he informs us, is, however, frequently met with, as also* 
second variety, G. obtusifolium, but the typical form of G. herbaceum, accord- 
ing to T odaro, does not occur in India. Mis variety, microcarpum, he affirms, 
is the Dhollera cotton of merchants, a plant which, like G. neglectum, Tod . 
(referred by most botanists to G. arboreum), readily hybridises with G. 
Wightianum. These hybrids constitute the better class of Indian cottons, 
such as the Hinganghafc, Oomraoti, &c. Dr. Masters follows the usual 
acceptation of the species G. herbaceum ; and, doubtless according to him, 

G. Wightianum would be regarded as a variety or hybrid between that species 
and one or other of the forms of G. arboreum. In Indian Herbaria G. 
Wightianum, Tod., is often named G. herbaceum, var. hirsutum ; this is the 
case, for example, with Kurz's specimens Irom Pegu in the Calcutta Herba- 
rium. The plant is certainly mote densely hairy than G. herbaceum, and 
the hairs arc stellate, which gives it a velvety and ashy appearance. It seems, in 
fact, probable that much of the confusion regniding Todaro’s species is due to 
its having been spoken of ultimately as G. hirsutum, Linn., a plant to which 
it has little or no affinity. There is probably no doubt that, whether recognised 
as a hybrid or spec : "« O. Wightianum is of the greatest importance to India, 
even much more so than either G. herbaceum or G. arboreum, between which 
in many of its characteristics it is intermediate. T odaro’s experiments would, 
however, support the theory of G. Wightianum being an independent species, 
i he hybrids produced with it from G. neglectum or G. herbaceum, var. 
microcarpum, were fertile and afforded seed which, in some cases, yielded cot- 
ton of a superior quality, but in a year or two these hybrids gradually lost 
their merit (if not carefully cultivated ). and reverted, in the majority of cases, 
to G. neglectum, more rarely to G. Wightianum. Experimenting with G. 
herbaceum and G. Wightianum by growing them in steiile soils and without 
irrigation, Todaro found the latter species to preserve its characteristics even 
more persistently than the former. Further, he noted that the good qualities of 
a h)brid were longer maintained when it was grown at a distance from either 
of its ancestors. 

Todaro has, in a like manner, suggested a line of enquiry with G. arbo- 
reum, of the greatest practical importance. He isolates a condition which hade 
signates G. neglectum from G. arboreum, Linn. According to Todaro, 

G. neglectum has played a far more important part in the Indian cotton 
question than the true G. arboreum. He cites the following synonyms and 
plates for his new species 

G. neglectum. Tod., with the synonyms herbaceum {var. China cot- 
ton of Koxbuigh and of Royle, non-Z.m«.) ; G. herbaceum, B It., /. 

#1; G. arboreum, Parlatore, in parti Cudapariti, Khrrdr. 

Under his species he also forms a variety with the name Roxburgh:anum, 
and mentions the following synonyms for that : — G» herbaceum (var. Dacca 
Cotton, of Roxburgh); and G. indie mn (var. Dacca Cotton, of Ro>U ). 

G. neglectum, thus isolated from G. arboreum, differs chiefly in being 
sub- herbaceous, in having broader, less pointed segments to the leaves, and in 
possessing an acutely pointed ovary. The type form of G. arboreum, 
is more arborescent, has the segments of the leaves (Todaro affirms), bnstie- 
tipped, with the fruit rounded. But in Parlatore’s picture, cited as in part 
G. neglectum, the flowers are purple, whereas in Ro/tr'' III . Him Bot 
table 23, /itt. f (which is Wight's Ic ., t. if., quoted abovn, the flowers arc 
shown as yellow with a put pic centra. T odaro states that while G. arboreum, 
Linn., occurs only near temples and in gardens, G. neglectum is extensively 
cultivated as a field crop, and is in fact the chief source ol the so-called Bengal 
cottons of commerce. It is said to have always yellow flowers with a purple 
centre, and in this respect resembles G. Wightianum and other Indian cottons. 
Hence it would appear probable that all the purple-flow cu d field cottons of 
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Indie ere hybrids with a strong strain of G. arborewn, thus pieserving the 
characteristic flowers of that species Of tha nature very probably was Hove S 
red-flowered cotton, which he saw in 1787, extensively cultivated in Bombay. 
Indeed, similar evidence exists, which goes some way towards proving, that 
a red-flowered cotton was at one time largely grown before the present greater 
popularity of yellow-flowered forms. 

We have thus briefly indicated some of Todaro’ s discoveries and spoken 
of a few of his species by name before the reader has been made fully acquainted 
with these, but we need only add, in this connection, that, while T odaro has 
placed the cotton industries under a heavy obligation for his careful experi- 
ments and study, we think he was tempted to form too many species It seems, 
in fact, very probable that future research will confirm his opinions alone regard, 
log G. neglect tun and G. Wightiauum. But, indeed, while these forms 
are likely to be regarded as the main types to which all the Indian growths are 
traceable, it u by no means certain that even these may be retained as specu t>. 
Be that as it may, in various strains of hybridisation or as seminal sports, tnt y 
have, by selection and cultivation, given origin apparently to the chief Indian 
races Of this nature we regard many oi the other species described by 
Todaro such as G. centum. Tod ; G. indie um, Lamk , G. intermedi- 
um, Tod ; G. tanking, Meyer; and G. rostum, lod Indeed, it would not 
be difficult to show that all the forms of Indian cotton are very probably but 
cultivated races and hybrids from two species. If we assume, for this purpose, 
the existence in India of some form of G. herbaceum (or an allied extinct 
species} the taint of other specific influence in the hybrids would be traceable to 
G. arboreum, Linn. The red-flowered held crop (altuded to above) would 
have been one of the earliest hybrids from these species, w hich, by selection and 
possible further crossing, might be assumed to have originated C. oeglectum, 
and, by a continuation of tbe process, to have ultimately yielded G. Wxghtia- 
num and all the other known races. Todaro selects ccitain more prcvaJ* nt 
types and raises these to specific value, but pronounces the connecting forms 
ae hybrids Tbe transition from one extreme to the other is, howev< r, so com- 
plete that it seems almost arbitrary to isolate butamcally any lorm In an 
agricultural point of view, the isolation is, however, ot vital im pot taper, and we 
are bound to admit thatTodaro's position is supported by two tacts, via , 
(1) his own experiments in hybridisation and in testing the stability of charac- 
ter; <2) the fact that the only truly natui aimed or, shall we say wild, cotton 
which we have had the* opportunity of examining, puss* uses all the characters of 
hA G. Wighbanum. A* already remarked, G. StOcksu t which by-the-byc, 
Todaro reduces as a synonym ot G. herbaceum, Lim ) would seem fr* m 
its description (given in the biota of British India) to pisses* many ot the 
characteristics of the American senes of cottons. We have not sec n a spei 1- 
men ot that plant, and cannot the retain express a definite opinion rrgaiding it , but 
the to called wild cotton of Kajputan* and of some parts of the Pan jib is almost 
identically that figured by Todaro, as his G« Wightiannm- further more, 
like the wild cotton discovered by Sir J. Kirk in Africa, it manifests a tendency 
to become sex ode nt 

With a panorama before us, of forms no less puuling than might be pre* 
pared from the allied genus Althaea (were the triumphs of the gardeners' art 
in the production of new kinds ot holly-hock to rrreive specific recognition), it 
need not be wonder* d at, tbat we have failed completely to establish the nature 
of the races of Indian cotton. It must of necessity be difficult, if not impossible, 
to determine to what species or hybrid, popular writers aHude in the works from 
which the present article has had to be compiled. 1 he authot s have been forced, 
therefore, to accept the simpler nomenclature of referring the Indian cottons 
to G. herbaceum , G. arboreum, and exotic species Where they have 
been m a position to say the cotton of a province or district is G. Wightlfc- 
QUm, G. oeglectum, or a hybrid, this has been done, but while, through 
necessity, compelled to accept the older nomenclature, they fe« satisfied 
that, on the lines established by Todaro, though perhaps somewhatsimphfied, 
most of the obscure features of Indian cotton are likely to be worked put. 

Before ptoceedipg to discuss the species of GOMjpium mgt with In 
India, the authors take this opportunity of thanking their numerous correspond* 
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arbo reum. 

ents who have obligingly allowed them to consult a large aeries of botanical 
specimens. Among these may be specially mentioned Dr. Q. King; and Dr. 

D. Prain, for sending a selection of the Calcutta Herbarium sets, accompanied 
with valuable notes and suggestions; Mr. J. F. Duthie, for not only contri- 
buting the Saharanpore seta a but for assisting the authors in the determination 
of the cottons obtained from the Provinces of India ; Mr. Edgar Thurston, 
for his kindness in forwarding the collections of the Madras Herbarium. These 
Madras botanical collections have, in one or two instances, amplified the in- 
formation derived from th* samples received from MadrA* District Officers. Mr. 

Ozanne, Director of Land Records and Agriculture, Bombay, has also contri- 
buted a few specimens, and Mr. Hare, Settlement Officer, Berar, furnished 
interesting notes regarding Hyderabad cottons. From these sources of informa- 
tion, it has been possible to form some idea of the Indian cottons; but unfortu- 
nately botanical specimens, being but rarely associated with vernacular or com- 
mercial names, much remains still to be done in assigning the specific or hybrid 
designations for the commercial growths of Indian cotton. 

I. Gossypium arboreum, Linn . ,* FI. Br. Ind /., 347 ; Malvaceae. 

Syn. — This species i s frequently, though incorrectly, called, by Indian writer*, 

G. religiostim : see Oats. & Gits , Bomh. FI. Supp., Graham , Cut, 

Bomh *‘i., Si also G. nigrum, Ham.; W. & A. Prod., 55. 

Diagnostic Ch aractbrs. — leaves, more or less hairy and gland, dotted, J seg- 
mented, or almost cut to the base into 5 or 7 lobes, mostly 5. Segments, contracted 
at the base, narrow, ovate, linear, acuminate, or ovate lanceolate, not $ as broad a\ 
long, central lobe often having a small, supplementary segment, or tooth, in the 
detp-rounded , lateral sinus. Bracteoles , ovate, cordate acute, toothed or entire 
Flowers, purple or purple with yellow centre, rarely white. Seeds, free from each 
other, covered with white cotton r. verging a dense gr«*en or blackish down ; cotton , 
not readily separable from the seed. 

The supplementary tooth on one or both sides of the middle lol>e of the 
leaf forms a most peculiar character, and in many cases a ready eye-mark t 
in the separation of G. arboreum from G. herbaceum. It uill be found in the ! 
remarks under habitat that, according to Todaro (the most recent author | 
on the cultivated cottons of the world), three species are included under the : 
above definition, viz , G. arboreum, L , G. neglectum, T d ami G. sangui- ! 
aeum, ffasskurl. It is very doubtful, however, w hetLer thcs<. are strp v *b!e, 
and the numerous hybrids that undoubtedly exists between G. arb . cum 
and the Indian states of G. herbaceum, render this subject extremely obscure. 

Todaro affirms that these hybrids are mostly between his G. neglectum ; 
and the form of G. herbaceum which he has isolated under the name j 
G. Wightianum. There seems no doubt that many of the cultivated cot- > 
tons, especially on the higher lands, are either G. neglectum, 7W , or h\- ! 
brids with a strong G. arboreum or G. neglectum strain. The pure 
G. arboreum exists now, as it did in Roxburgh’s time, near temples or 44 in 
the gardens of the curious over most parts of India, where it is in flower . 
the greater part of the year.” Mr. Duncan, for example, describes a large, ; 
bushy form of cotton (very probably a hybrid) as found in the Benares ! 
district, which yields cotton for five or six years and is there known as 
Surma. Thi9 is also reported to be cultivated at MaUn and it Cal pee 
in the gardens belonging to the Rajah of Jalaun. According to most • 
writers, thepugris, worn by certain Hindus, are made from Surma cotton 
It was this tact apparently that led Linnaeus to di. iguish a Gossypium; 
with the name religiosum. It has since transpired, however, that the plant » 
so designated was not the source of the cotton alluded to, but that it was, i 
in fact, derived from G arboreum. The following passage may be given ; 
in passing, regarding this supposed sacred character of G. arboreum : — j 

In the Bengal Asiatic Society’s Journal ( Vol. A'A, 2 ^ 0 ), there occurs an j 
article on G. arboreum by Dr, A. Burn. The Surma cotton,” he there , 
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pp. 8-14; 63; 
102; 103; 
i» 9 ; 134; 
142. 


wrote. u is a perennial plant, lasting for four or five years or more. It 
grows in every kind of soil ; but attains perfection only in the light, sandy. 
gordt lands. The wool is fine, silky, of considerable strength, and fully an 
inch long* Hedgerows, gardens, and groves of trees about the abodes of 
devotees and temples, are the places where the plant is found. Muslins 
and turbans are made from it. Since the introduction of European doth, 
the culture of this cotton has almost entirely ceased. Its yield per acre 
is estimated at one hundred pounds of clean cotton in the first year, 
and in the second at from three to four hundred pounds. The great hin- 
drance to its cultivation is the fact that it requires protection throughout the 
year. The price of this cotton in the market at Broach is always double 
that of the common country article. But there are never more than a few 
pounds procurable/' In the Broach Gazetteer it is added to the above 
that * # iVurma or deva kapas (Gossypium religiosum), would seem to be 
grown only to a small extent, chiefly near temples and the dwellings of 
ascetics. It is used in making the caste thread Before passing 

from this subject it may be pointed out that the above opinion as to the 
value of Niuma cotton, is most probably greatly over-estimated. 

A far more serious error has, however, been made in regarding one 
of the conditions of this species as a form of G. herb&ceum. This has been 
cleared up by Todaro, who has isolated as species many forms hitherto 
viewed as but cultivated races. Some of these ne has associated with G. 
arboreum, others with G. herhaceum. While viewing Todaro as having 
materially advanced the study of the species of Gossypium, we are not pre- 
pared to agree entirely with him that G. Wightianuin and G. neglectum 
are good species. They are perhaps at most vanetios, if, indeed, they are 
anything more than hybrids, derived from the two originally Asiatic (or 
Old World) species, represenUxI by G. arboreum and G. herbaceum. 
But, whether species, varieties, or hybrids they are, however,^ such import- 
ance as to necessitate separate recognition, and the following passages, 
compiled from all available sources, are intended to allow the reader to form 
his own opinion as to the desirabi'ity of their retention or separation 
from the Lmnean types. 

Todaro's separation of G. arboreum, into two forms may be exhibit- 
ed as follows : — 

a G. arboreum. proper . 

| Diagnostic Chaksctehs.— A rborescent, cultivated in gardens only or near 

| temples; not a regular field crop. Leaver 5-7 lobed with an extra tooth in the left 

1 side sinus (or both sides) of the central lobe; thick, leathery, sub-glabrous or with 
■ short, abortively stellate hairs on the leaves and longer hairs on the petioles and 

j young stems: lobes bristle-tipped : petiole long, rigid: stipules falcate. Inflor* 

1 escence axillary, generally one-floweicd ; peduncle about \ the length of the petiole, 
but jointed above the middle, bearing a small leaf and two stipules at the ioint. 
Flowers small, purple, a little less than twice the length of the bracteoles; brae - 
teoUs medium-sized, base with round ears, apex ovate, acute toothed or sub-entire. 
Ovary rounded ; seeds with greyish black velvet underneath the Rosa. 

Todaro figures this plant, as well as G. sanguineum, Hassh+rl, on Table 
I. : we regard both these as representing the Linncan plant. Tf»c differences 
in sanguineum ar. very slight purplish stems, petioles, ana bracteoles 1 
i lobes of the leaves scarcely constricted at the base, and lowdtr pair much 
smaller than the others; bracteoles, as a rule, more deeply toothed. 
Wight’s Ic t . ro (taken from Foyle, III . Him. Bat ., t. 23, f* *)* ’*» a very 
indifferent representation of G* arboreum ; in fact in hairinesfe and shape 
of bracteoles it more nearly resembles the form indicated above as 
G. sanguineum, Hosskarl. G. arboreum is ihc Nurma or Deo cotton of 
most writers. 
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6 G. neglect um, Ted. 384 

Diagnostic Characters.— A lar^ hush, chiefly grown as a field crop, amPConf. with 
sometimes seen not more than if? inches high. Leaves, 3, 5, 7-lobcd, but extra tooth jj»p. ?-i4; qS; 
in sinus less distinct and lotics more linear and simply acute, rarely bristle-tipped : j i 02 ; in; 
densely coated with Ion# spreading hairs, and, if hybridised with G. Wightianum, |i t8; 1 29; 
havinc stellate hail's as well : siipulet, broad, linear, Inflorescence on shmt lateral 1 1 545 14 2 ; 
branches, 2-4-rtowmed. Flowers yellow with purple centie or yellow with purple 1 H 7 - 
tinge (Todaro doubts the flowers being ever pure purple, as in G. arboreu m , *0 | 
that the so-called purple-flowemd field crops, of indigenous plants, are either G. 
arborenm or hybrids of that species) : bratteoles very large with greatly elongate J 
lateral ears but in shape above ovate acute, toothed. Ovary pointed, boll of cotton 
sometimes elongating from the capsule so as to resemble a kidney-cotton: seed] 
with green velvet below tiw floss. 

An excellent plate of this plant will be found in rf The Field and Garden 
Crops ” under the name of G. herbaceum. Parlatore’s plate of G. arboreum 
represents, on the whole, the Garo long-boiled condition of G. neglectum 
except in the colour of the flowers, and Wight’s 7c. , t . n (taken from ; 

JRnyle , / c- t. 2j, f, /), is a good illustration, except m the fact of the in- j 
florescence bein£ shown solitary flowered, which it rarely »s in typical j 
conditions of this species— the rad hi a and manua cotton of Upper India, j 
Todaro says th.u, bat ing cultivated this plant for fifteen years, he never 
saw it with red flowers but always yellow and of 3 brighter tint than in 
G. herbaceam or G, maritimum — more resembling in fact the flowers of 
G. Wightianum. But Roxburgh’s Dacca cotton, which Todaro refers to 
this species, has the petals tinged with red. G. neglectum is extensively 
cultivated in Bengal, the North-West Provinces, and the Panjab, con- 
stituting to a large extent the so-called “ Bengal*” commerce. 

For probable hybrids of this species, see the remarks under G. herbaceum. 

I. 


C»»nf. 'dth 
p f >o. 


( Ftrlf.secp, it.) j 

THE ARBOREUM SERIES OF COTTONS. ! 

Vern. — Nurma , flea kapas, Hind., ( Borailli , tangori* Dice A) He NO. ; , 
Budi kaskom, bhoga kuskom *, Santal; Bogali, nurma. He .vth-1,. > , 
Manua, radhia, nurma , N.-W. P. ; Kapas, P.j, ; Manana, dev * . 1’. « 
Deo kapas, Bomb.; />tvi kdfiisa (according t«» Sakharam /» un), 
Mar.; Deo kurpas (God’s cotton), Mysore; Shorn paratie (acc.-rding , 
to Ainslie)» semparuthi , Tam.; Patti, Tel. ; Nu-wa (accoiding to 
Mason), Burm.; Karpdsamu (according to Elliot), Sans. 

References.^A’ar/t., FI. Ind., Kd. C.B.C., 5 IQ; Pale. fr Gibs., Bomb. 
FI. Sufip., 8 ; DC. Origin Cult. PL, 4175; Graham. Cat. PL, f$ ; j 

Sir W. hlhot » 77 . Andh., 84, 146; Bheede, //«»■/. Mai.; Bu> pk. A mb . ; j 
Hurm. FI. / nd . ; Mason, Burma C* Us People, <18, 75* ; flow, Journal : 
of Tour in Bombay made tn 1787 ; A indie, Mat. Ind //.» 184; Jtymoti, , 
Mat. Mt'd. W. iuut., ?ttd Fd., no; Pharma t og. Imi ,, 23$; Bent. tff < 
Trim., Med . PL, 87 ; S. Arjun, Bomb. Drugs, 17 ; Li.\6oa, LL PL bomb., j 
228; Boyle, Xluit. Com. of Cotton in Duha, 1 $4-145 ; Prod. Bes., 221. j 

In the Jours, fr Trans, of the Agri-Hart . Soc. of India, frequent mention is 
made oj Nurma (otton of these the following maybe sp*tm f l\ cited : — ! 
Tram V. (Pror.), 6$ ; I II. (I'ro<.), 17, Jour. (Old Series), /., 2Jh ; 11. , j 
4?7 ; IV., wfi, 108 ; XI., 2^5, et >eq. ; (AVrp Seri,*) II. {Proc. ihjo), , 
XL I /. 

Habitat. — The typical condition of this species . a low tree or shrub, 
met w'ith in garden cultivation throughout India, Except, perhaps, in a 
state of hybridisation it rarely occurs as a field crop, but, as explained 
above, it seems probable the purple-flowered indigenous cotton crop, men- 
tioned by many writers, is of this nature. The chief commercial form of 
this species is, however, the plant isolated by Todaro under the name of 
G. neglectum. 
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Cultivation. 

G. neglectum is extensively cultivated as a field crop, it has bright 
yellow flowers* and deeply palmatclv segmented leaves, which in shape arc 
scarcely distinguishable from G. arboreum proper, except in that they are 
more herbaceous and very much more hairy. How far G. neglect tun, 
7 W., may, by fuiure observers, be confirmed as of specific value, we are 
not at present prepared to affirm. It seems, indeed, quite likely that it 
may prove but a hybrid between G. arboreum and one of the plants be- 
longing to the series which we prefer to continue designating G. herba- 
ceum. But whether species or hybrid, there is nothing gained, but, on 
the contrary* everything lost, by swamping so important a crop — the 
Bengals of ’Commerce- with cither G. arboreum or G. herbaceum. To 
this species Todaro refers all the China and Dacca cottons described 
by Roxburgh as forms of G. herbaceum, but while some of the Dacca cot- 
tons seem to be of this nature, others most certainly arc not. There is, 
however, a much stronger taint of G. neglectum in the cottons of Eastern 
and Northern than in Western India, where G. Wighti&num becomes the 
prevailing form. The long boiled Gam hill cotton agrees admirably with 
Todaro's description of G. neglectum, and the cottons of the Santal 
country are very similar, though they differ, not only from the Garo cot- 
tons but from each other. The Rev. A. Campbell, of the Santal Mission, 
who has kindly furnished admirable botanical specimens of the two cotton 
crops of Manbhum, informs us that they are grown at different seasons, 
ana are quite distinct, being known as Bioga-kosk^m and Rndhi-kusknn 
respectively. The latter (BuJ't he says is generally grown in gardens 
or on the homestead lands. It flowers m November and yields a larger 
crop than the former (Bhoga\ but, as it requires a ruber soil, is much less 
cultivated. The Bhoga is the staple crop of Manbhum. It is sown in jure- 
July and flowers in October ; in rich soils it attains a httjght of 4 frit 
but is more frequently met with from 2 to 3 feet in height. Mr Campbell 
also alludes to a third form of cotton know n as 7 urgundi, As he has not 
furnished a sample ctf this we are unable to say what it may be : it is, 
however, sown on high lands in June- July and flowers after the rains 
The floss is slightly red coloured but of g<x>d quality and well thought 
of for making cloth. It has a stronger fibre than Bh ga % but the yield is 
considerably less, so that it is by no means so popular. The difference 
between BUogn and Budhi as seen in the herbarium is, however, «o slight 
that it is impossible to give a description that would isolate the one from 
the other. They arc both forms t.f, or at least are allied to, G, neglectum, 
Tod , and it would thus appear that that species has been sufficiently cul- 
tivated to give origin to races that are grown at different seasons of the 
year. If after all we accept G. neglectum as but a hybrid, some of its 
forms approach G. arboreum, while others have a stronger strain of G* 
herbaceum. 

On many parts of the Himalaya cotton cultivation is prosecuted to .1 
limited extent, ascending in Kumaon, Garwahl, and Murree, to altitudes 
close on 5,000 feet above the sea. The plant grown in the Simla district 
is apparently a hybrid stock, having a strone taint of G. arboreum, and 
much resembles tne Semparuthi cotton of South India. Mr. Vaupell men- 
tions a shrub met with in the neighbourhood of large towns in- the Eastern 
districts of Gujarat, in spots most favourable for irrigation. Its he 

states, is the finest of any, of a beautiful silky staple, upward* of an inch 
in length, and only used in the manufacture of tne finest muslins, ft is, 
he adds, but sparingly cultivated. Nurmi % cotton is also specially men- 
tioned as a very fine cotton sent from Khorassan, and* according to several 
writers, is well known in Malwa. Dalzell and Gibson fell into the error, 
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frequently made some twenty or thirty years ago, of assigning to this spe- A " 

ciesthe name G. religiosura, Roxb., but they call it by its most general ver- T1 ° ‘ 
nacular name Nurrna and speak of it as u arboreous, slender, hardy, h&v* j 
ing the habit of a tree ; cultivated rather extensively in the North-West j 
Gujarat as a triennial (?), also in Sind, ft derives its name ' Den kupas * i 
from being most extensively used for the sacred thread of the Banians, 1 
Moon; There would appear to be little doubt thal the plant referred | 
to above was a form of U. arboreum. With reference to the remarks | 
below, on Hove's red-flowered cotton of Bombay, it is interesting to notice 1 
that Dalzell and Gibson's Gujarat field crop of G. arboreum is very pro- 
bably one and the same as that described by Hove in 1787. 

The Transactions and journals of the Agri-Horticultura! Society of j 
India teem with papers and reports on cotton, but only from about the year i 
1850 do these deal at any length with the indigenous growths. The fol- j 
lowing passages may, however, be given in this place as presumably allud- ; 
ing to G. arboreum. So long ago as 1837 a Mr. D. F. McLeod of Seoni ! c on f 4 
(Central Provinces) furnished the Agn-Horticultural Society with two ‘ [ 2 g. 

samples of tree-cotton, both of which appear to have been G. arboreum, L., j 
as defined in the Flora of British India. These were then known as I 
Munnooa and Pet The former was a green and the latter a black seeded ' 
condition. They were perennials and “ yielded their cotton in the hot < 
weather, and not as the common country annuals, at the close of the rains.*' j 
“ These varieties arc planted,’* says Mr. McLeod, '* by the natives near their ■ 
dwellings, with a view to shelter, and the produce is chiefly used for mak- ; 
ing Brahmmical threads. The Munnooi is also cultivated extensively in j 
fields on the ranges east of Mirzapurc.” It may K* surmised that the j 
Munnooa cotton of the above passage was G. neglect urn, Tod., and the Deo, j 
G. arboreum, L. 

In 1S42, an interesting enquiry was instituted into the subject of the ( 

Chanderi (Gwalior) cotton, from which the once famous muslins were j 
made- This was at first attributed to G. arboreum. but Mr. O. Fraser and ; 


other writers assigned it to a peculiar form {Bararia), a Berar cotton, grown ; 
on a limited number of fields around two villages, or simply to imported j 
Berar cotton. Incidentally, however, Mr. Fraser also deals with t! ' tib- I 
ject of JVurma cotton, remarking that it was found all over Hindustan, but } 
in Chanderi was “ never employed, nor grown in large quantities. The; 
plant stands about seven feet high and is bushy; solitary plants arc met J 
with occasionally in private gardens, and the" produce is worked up into j 
Brahminic.il threads for the higher classes of society." (7 our. Jgri-Hort. j 
Soc., Old Sates, Vvl. 1 , , The Chamber of Commerce, IV mbay, in , 
their Annual Report for 1842-43 refers to the two forms of Nu'ota cotton, j 
grown in Broach, by Dr. Burn. One of these, Dr. Burn wrote, was 
“a very fine, soft, strong, long, and clear-coloured staple, superior to the 
best Broach, and which would compete with the very best American short- 
staple cottons, could it be produced :n sufficient quantity." The Committee j 
in their report on the samples supported this opinion, adding that, * jt was j 
extremely advisable that steps should be taken to extend the cultivation i 
of so choice an article of Indian produce. " Nothing w as, however, ap- 
parently done in this direction, and the cotton refers d to is now probably 
completely lost. But it would, perhaps, be unsafe to ..ssign,to any known 
form of G arboreum, so flattering an opinion, the more so when the identi- 
fication of the plant referred to is dependent on the mere assertion that it 
was a form of JVurma. Long before the date of the above report, numer- 
ous experiments had been made in acclimatising most of the American 
cottons, and it is, therefore, possible that the fibre may have been got from 
one of the larger growths of American w hich often assume the sue of the 
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Indian tree cotton. Peruvian cotton, for example, is, like G. Arboreum, 
frequently met with near temples and grows into a large bush or tree. 
Mr. Blount, Government Cotton Planter, in a report (1845) on the cottons 
which he found the natives cultivating in Goruckpore near Benares, men- 
tioned, however, what appears to have been the same two forms of G. arbo- 
reum. These were known as fiogali and Nttrtm ». The former, he wrote, was 
grown as a Held crop, being sown at the conynencement of the rains, and 
the latter raised near huts only. Both these plants produced their fibre in 
February and March. The ordinary cotton of the* district— that most ex- 
tensively cultivated —he contrasted with these, stating that it was known as 
Kttkl /. It was planted in February and gathered in June and July. There 
would scent little doubt but that, like the Minimi a* cotton of the Central 
Provinces the Bogati must have been a Held crop which nearly, if not ab- 
solutely, answers toTodaro's G. neglectum. Many subsequent writers 
dwell on * the tree cotton,’ ‘ the red-flowered cotton/ * the Nurma cotton ’ of 
the Benares Division of the North-West Provinces —a peculiar and perfectly 
distinct crop from the ordinary cotton of these provinces. 

Turning now to Bengal : in a long and most instructive report on the 
indigenous cottons of Eastern Bengal, written by Mr. T. Allan Wise in 
June 1 3 60, much light may be assumed to be thrown on the subject of 
Todaro’s G. neglectum. From that paper, there would appear to be consi- 
derable likelihood that two or -three of the Dacca cottons are forms of 
G. arboreum, one most probably G, neglectum, Tod, Whether that form was 
actually ^as Todaro asserts) the reddish-tmgcd plant, with pointed leaves 
(described by Roxburgh as a variety of G. herbaccum), ma> be open to 
doubt. Mr. Wise specialises eight forms of cotton as found in Eastern 
Bengal, :u>., (f) Tippcrah Mills cotton : ( 2 ) She raj cotton : (j) Bogga cot- 
ton : (4) Bor ni lit cotton: (5) Dacca cotton : (6) Dacca Tangnrt cotton: 
(7) Common Bengal cotton: and (S) Foreign cottons lately introduced. 
We shall revert to the subject of most of these cottons under G. herbA- 
ceum ; but it is desirable to deal here with those that appear to belong 
to the G. arboreum* scries. The Sheraj cotton, Mr. Wise states. “ very 
probably comes from the Garo hills. It is considered, after Bor at Hi , the 
second be^t cotton found in the bazars of Mymensing, and from it the doth 
worn by the better class of natives is made. It is bought by the rvots in the 
bazars for their wives and daughters to spin into thread, which tncy. sell to 
the professional weavers to make into cloth for the markets.” The Bogga 
was a very inferior sort of cotton, u<ed in making the do-sutti or ” two- 
thread ” 1 loth employed for sails. It was said to come from the mountains 
of Assam. The Bora i Hi u is the finest kind of cotton procurable in these 
marts, 3nd from it is made the very fine thin cloths which the landed pro- 
prietors and wealthy natives are fond of wearing. It Is the largest cotton 
plant I know, reaching the height of some eight or nine feet, with beautiful 
drooping branches, which, if erect, would measure more, and, as it is a per- 
ennial, must be very profitable ; but it only grows in high vilhlge lands quite 
clear of inundation. It bears pods every month in the year fqr three or four 
years tn succession, and being in every way such a different plant from 
any of the Dacca kinds, I am inclined to think it is peculiar to Mymen- 
sing district, or, more probably, is a foreign kind imported here by some 
of the early Portuguese settlers who had large villages in' the district.” 
The cotton plant of Dacca, from which the famous muslins w#rc made, was, 
Mr. Wise informs us, in his time, an annual crop, found on the low-dying, rich, 
alluval lands, which were periodically inundated. It was sowri in September 
or October, in lines, between which chillies were grown. In connection 
with the account given above of Santal cottons, it has been stated that, al- 
though the two crops there grown differ materially from ah agricultural point 
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of view, they arc botanically almost identical. To what extent all the Dacca 
cottons may, in the same way, be but forms of G. neglectum we cannot 
discover. That that species (or hybrid) actually does occur in Eastern Ben- 
gal we have no doubt, but we have seen specimens of what wc take to be GK 
herbacemn, var. obtusifolium, from Dacca, as also others that appear to be 
hybrids of G. neglectum with G. Wightianum. It is thus impossible to 
determine to what species, varieties, or hybrids Mr. Wise’s eight Dacca 
cottons belong, more than to discover wnich of them may have been the 
Dacca cottons examined by Roxburgh and which Todaro consigns col- 
lectively to his G. neglectum. 

It seems highly probable that the Sheraj and Rorailli cottons, at least, 
are forms or hybrids of G. arboreum, while the Dacca Tangori cotton, the 
cultivation of which is now practically abandoned, may have been G. neg- 
lectum. Speaking of the Dacca Tangori cotton Mr. Wise remarks that it 
was grown on high lands and appeared a species peculiar to the district. 
“It grows on the nigh red clay lands to the north of Dacca and attains the 
height of five feet. It is sown in July and the crop reaped in February. 

It bears a light crop for two or three years, and is probably the same kind 
that formed the attraction toCospassia and the rest cf these jungles which 
once teemed with wealthy, people who had brick houses, tanks, fkc., all . 
now in ruins, but which seem to have been gradually relinquished. Thus , 
only a few years ago at Sodapore, a village to the north- wc^t of Dacca, large 1 
fields of this cotton were sown, but now not a single patch is to be found s 
there The rayals say it is too troublesome to cultivate, but I doubt rather ! 
they do not manage it properly, do not allow' the land to lie fallow every ! 
fourth year as was formerly clone, and the crop is consequently aban- \ 
doned. {Agri •Ilort, Soc. Jour ., Old Senes, Vol. XI., lx .) 

In a more recent report (written by Mr. H. J. S. Cotton, 1876) “on j 
Cotton Cultivation in the Interior of Bengal,” the recognition of two forms j 
of arboreous indigenous Gossypium is placed beyond doubt. Of the north- ; 
ern parts of Rajsnahyc he wrote : “The varieties are locally known under j 
three names, Boya-bonga, Chtngta-bonga, and Bu ra-muri. Mr. j 

Fasson, the Joint Magistrate who drew up the report for the district, J 
says: — ‘There are certainly two strongly-marked varieties, both . ppa- 1 
rently G. arboreum, though neither answer the description exactly. The j 
first of these is an erect, ligneous, slcnder-looking plant, growing six or J 
eight feet high, with three or generally five-Iobcd palmate leaves ; lobes 
acute, elongated, and lanceolate. The flowers large and showy, reddish 
pink m colour, with purple claws. The bracts of the outer calyx arc 
cordate-ovate, either entire or obscurely tridentate at the apex ; capsules 
large and three-celled ; seeds black, slightly covered with greyish fu/r. 
The cotton is fine and silky, but of extremely short staple. This variety 
is called Chengta bonga or Bon kit pas.* ” 

Before proceeding to give Mr. Fasson’s account of the second form, 
it may be here remarked that the above plant would seem to be unmis- 
takeably a form of G. arboreum. The fact of its having leaves some- 
times threc-lobed, and still further of its being a field crop, *ould lead j 
to the supposition, that it may have been but a hybrid of that species w’ith j 
one of the G. herbaceum series, and there would no room for doubt, * 
that this is the rcd*flow'ercd form of G, herbaceutt. illuded to by many) 
popular writers. But in addition to the colour of the flower, we have the ! 
character of the seed and the deeply-cut leaves, with acute elongate, and 
lanceolate lobes— characters that clearly point to its having been either 
g a cultivated state of G. arboreum or some hybrid with a powerful strain 
from that species. Whether this form still exists wc have no mean« of 
sayings but the question of a possible improvement of Indian stock would 
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seem to hinge upon the possession of all the early forms, and this is one 
well worthy of being followed up. 

We turn now to Mr. F ass on’s second variety. This is described as 
having had broader leaves, sub-acute lobes, and more deeply toothed 
bracteoles. the fruit, s-celled, the staple (ess plentiful though longer, and 
fuzz of a grey colour. This is the Boya+bonga, and by Mr. Fasson was 
thought to be Roxburgh’s G, obtusifoUnm : it was, however, more probably 
G. neglectura. 

Mr. Cotton’s valuable report, from which the above passages have 
been abstracted, contains much of great interest regarding the cottons of 
Bengal ; enough to raise the hope of possible future good work, but not 
enough to solve ail the obscure problems that involve the subject. In 
| Bhagulpore the trce-cotton grown rear the villages is said to have been 
known as gajer, a perennial which yielded a crop for three or four years. 

f he long-boiled condition of the Garo cotton has led to its being often 
spoken of as a kidney-cotton. It is, however, quite different from G. acu- 
minatum, Roxb , G. vitifolium, L<*mk. % G. brmsiliense, Macf. % and G. 
racemosum, Poir t the kidney-cottons. It has in fact a much closer resem- 
blance to G. pernvianum, tor in both the seeds have an under-coat of 
| velvet. The long-boiled condition is, moreover, not due to a mechanical 

[ union of the seeds, as in the kidney-cottons, but to a firm intermixture of 

' the wool which holds the contents of the capsule together in a mass, often 

i in the case of the Garo cottons, protruding to a length of three to six inches. 

The matted character of the Garo cotton suits it, in an eminent degree, to 
1 one of the purooses for which it is employed. In weaving a sort of quilt, 
the tuft of wool from a seed is said to be placed, by the hand, within the 
; weft of the texture and thus firmly fixed, on the upper surface, forming 
rows which in a dense mass, imitate a thick and crude plush. 

We have incidentally alluded above to Dr. Hove, but it may perhaps 
• be as well to discuss in this place more fully the inferences to be drawn 
j from that indefatigable traveller's labours. He was sent to India appa- 
rently by the British Government, in 1787, to report on Indian cotton and 
■ cotton goods. From the treatment he received m Bombay it may be in- 
ferred that, for some unaccountable reason, the East India Company did 
not look with approbation on the object of his mission. Me lived for two 
S years among the people, the guest in most cases of the Native Princes and 
! rich proprietors, and devoted himself to the study of cotton* He was pre- 
[ sumably an expert on the subject and therefore probably familiar with all 
\ the American cottons then to be found in the European markets. On one 
i point his silence is significant; he nowhere came across any cotton which 
i suggested a resemblance to American forms. G. hirsutum (the New 
Orleans and Georgia cottons) grown, at the present day* to a considerable 
extent, in many of the districts where he explored, were not found by him, 
j and, indeed, the first record of their introduction was not until i8tt. In 
the face of this negative evidence we have Roxburgh's description of G. 
hirsutum, G. religiosum, and G. acuminatum. Of the two termer, the 
father ol Indian botany wrote that they had only recently been introduced 
into India, but of the latter he remarked, “ Said to be a naive of the 
mountains to the north and westward of Bengal. I do not find that this 
species is ever cultivated. It is readily distinguished by its superior size 
and large black seeds, which adhere firmly to each other/* The three 
] species named most undoubtedly belong to the American series Of cottons, 
with large broad leaves and deeply laciniatcd bracteoles. Boyle, in his 
J account of G. acuminatum, Roxb % largely removed the hesitation with which 
Roxburgh spoke of its habitat, for he affirmed that it was a native of 
i the mountain tracts in question. Todaro seems to have accepted this 
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assertion, and he gives no other region as the habitat of the species. 
Since the time of Roxburgh, however, no collector has recorded <*• acu- 
minatum as found anywhere except in those gardens and farms where 
efforts have been made to acclimatise exotic cottons. The Calcutta Her* 
barium possesses specimens dried from plants grown in the gardens. In- 
deed, G. acuminatum is much less frequently cultivated than G. penmanmn, 
to which species Royle incorrectly referred Roxburgh's plant. It may, in 
fact, be said that Peruvian cotton is to some extent cultivated in the Madras 
Presidency. It is the large-leaved and conspicously flowered species with 
immense bracteolcs, of which specimens have been contributed by several 
officers in South India. As already remarked G. penmanum has velvety 
seeds free from each other, but in foliage, flowers, and bracteoles it muen 
resembles the kidney -cot tons. 

But Roxburgh, in addition to the three species named, also described 
G. barbadense (Bourbon cotton), remarking that it had then been only re- 
cently introduced. Seeing that Roxburgh practically began to study the 
cottons of India about the time of Hove’s visit, these distinguished botani- 
cal pioneers may be said to have found the cotton crops, at the close of 
the la^t century, to consist of forms of the plants generally known as G. 
arboreum and G. herbarium. Indeed, Roxburgh questioned the former 
species being ever grown as a field crop, and, as already stated, he appears 
to have classed the yellow-flowered form (G. neglect urn, Tod.) under G. her- 
baceum. He was, however, in considerable doubt regarding G. arboreum, 
and probably rightly conjectured that the Cuduparitt of Rheede (HorU 
MaL /., p. 55, t . j/) might prove a distinct species. This Todaro refers 
to his G. aeglectum, but as opposed to this arrangement it may be pointed 
out that, according to Roxburgh, the most characteristic feature of the 
Cudupariti » its round fruit, a character which would place it with G. arbo- 
reum proper. This confusion may, however, be accepted as indicating a 
recognition, on the part of Roxburgh, that there w'ere two forms of G 
arboreum. He does not seem 10 have entertained the idea that the field 
crops with u petals tinged with red,*’ and those with yellow flowers but w'ith 
the foliage of arboreum, might be hybrids of that species, and probably had 
not seen the red-flowered growths of which Hove wrote. Hove, in fact, 
found three forms of cotton in Western India, but as his report was not 
published till 1851, Roxburgh appears to have remained ignorant of 
Hove's discoveries. The three cottons seen by Hove were — (1) a yellow- 
flowered form which yielded the best staple and was always grown on 
the lower-lying lands: (2) a red-flowered kind, cultivated on the higher 
sandy soils which afforded a short but fine staple : and (3) a form peculiar 
to Kathiawar, which he came across accidentally in a garden. There are 
many features of Hove's red-flowered cotton that justify the suspicion 
that it was a hybrid, with a pronounced strain of G. arboreum- He wrote 
of this cotton in Cambay on the 6th November as then in full bloom with 
scarlet flowers, and quite another species from the yellow* flowered bush 
frown at D%*otl in Broach. “ On my journey," he continues, M to Kerwan 
in Cambay, for the space of 16 miles, wherever I cast my eye, I could 
see nothing else but cotton plantations. Where the soil consisted of a 
heAvv clay those districts were planted with the yellow sort, and those 
whicn consisted of sand, or were situated higher from the adjacent ground, 
were planted with the red species." He then goes on to say that in the. 
second year the red-flowered bushes grow to a height of seven feet, but 
in order to make them bushy and to .cause them to yield a large crop, they 
have, to be twice pruned,— once when they are only three feet high, the 
shoots are then cut down by a foot, and tlie second pruning takes place 
after the first crop has been collected. At Uesberah in Broach, he was 

G.386 


CULTIVA- 

TION. 



Dictionary of the Economic 


GOSSYPIUM 

* arboreum. 

CULTIVA- 

TION. 


MEDICINE. 


Juice of tho 
Leaves* 

383 


t The Indian Arboreous Cottons. 

told, the red cotton was known as Dyva Nerma Cap ass . As seen at 
Sabermatty it had blossoms of a prodigiously large sixe, not unlike M the 
Gossypium arboreum on the coast of Guinea.’ 1 At Sunerwara the red- 
flowered species was called Semul. One of the truest remarkable features 
of Hove’s account of the Bombay cotton cultivation, one hundred years 
ago, is the stress he lays upon the necessity for free irrigation, with yellow- 
flowered cotton, which in this respect differs, he adds, materially from 
the red. 

The third form of cotton seen and described by Hove was a form from 
Kathiawar which he saw accidentally. At Hanley village, close to the river 
Dahder, he came across a solitary plant of this cotton, which, he was told, 
had come from Junaghur in Kathiawar. The cultivation of this had been 
abandoned at Hanley because the plant formed so dense a bush as to kill 
the grains grown between the rows of the cotton plants. It was large pod- 
ded and a more luxuriant plant than either of the former two sorts. Hove 
expressed astonishment that it had not taken the place of the yellow' and 
red-flowered ordinary sorts. This was explained, however, for it not only 
suffocated the grains grown with *t in the same field, but “ possessed sutfi 
a sweetness by nature that the insects destroyed the greatest part before 
it came to full perfection.” It was apparently not so destroyed, however, 


in Kathiawar, for Hove was told that to the merits of thi*, cotton the 
people of that region owed their reputation of being the most prosperous 
in all Guzerat. What cotton Move here alludes to seems open to grave 
doubt, but it could not have been an American exotic, or he would most 
probably have recognised it as such. In the remarks under Bombay it will 
be found Kathiawar is shown to be, even today, famous for many kinds of 
cotton and some of great merit. 

In another passage Hove alludes to the roots of red cotton being much 
more bitter than those of the yellow, and states that in consequence they 
were used as a medicine for fevers. He also came across a kltaki -col- 
oured cotton, but his description is too imperfect to allow' of Why opinion 
as to whether or not it was Nankin, the produce of G. religiosum, which 
Roxburgh shortly after described as occurring in India. It should be 
here added that all the wild cottons are reputed to have yellow flosses, 
and that several of the forms of G. herbaceum and one or two of G, arbore- 
um have also yellow-coloured flosses, while the cotton from G. reltgio- 
tum is by no means always yellow-coloured. 

This brief notice of the Indian forms of G. arboreum and G. negtec- 
tum may now be concluded by the remark that, according to DeOandolle, 
G. arboreum came originally from Africa, w here it has been seen in a wild 
state. From this opinion Masters, however, appears to dissent (sec the 
remarks under G. barbed enae), for he states that the wild plants found at 
the present day in Africa are more nearly allied to G. barbadenae. 

Medicine. 

In the above remarks it may have been observed that Dr. Hove is 
quoted as the authority for the statement that in Bombay the Hoot was 
at his time used in the treatment of fever, as it had the reputation of being 
more bitter than that of G. herb&ceum. Dr. Dymock says that "in the 
Konkan the root of the Deokapis (fairy or sacred cotton bua|i), rubbed 
to a paste with the juice of patchouli leaves, has a reputation as a pro- 
moter of granulation in wounds, and the juicb of the leaves, tnade into 
a paste with the seeds of Vemonia anthelmintic*, is applied to eruptions 
of the skin following fever. In Pudukota the leaves, ground and mixed 
with milk, are given for strangury.” In the United States Dispcnsatoty 
the bark of the root of G, herbaceum and other species is officinal. 
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Special Opinion.— $ “The petals of the red cotton flower, squeezed 
and soaked in human or cow's milk, is used as a soothing and effective 
application for conjunctivitis of infants." {Surgeon- Major Thomson , M.D., 
C.LE'> Madras). 

II. Gossypium barbadense, Linn.; FI. Br . lnd. t /., 347. 

The American Cottons. 

For the purpose of the present article, all the American cottons are 
treated of collectively, but those only in any degree of detail, that have 
bcen-successfully acclimatised in India. The New World cottons arc re- 
cognised by most authors as the forms with broad (only half-segmented) 
leaves and ovate obtuse, deeply laciniated bracteoles. The leaves in the 
great majority are sub-glabrous, those of typical Asiatic origin being very 
hairy. Todaro puts little faith in the specific value of the under-coat of 
tomenlum, which clothes the seed (in many forms of Gossypium), but it 
seems highly probable that that peculiarity was originally confined to 
Asiatic cottons. The further peculiarity of a series of cottons having the 
seeds mechanically united into a kidney-like mass would, on the whole, 
appear also to belong to certain American cottons. The species here 
viewed as of more immediate American origin, were, at the time of the dis- 
covery of America, found in a state of cultivation from the West Indies to 
Peru and from Mexico to Brazil. 

The geographical distribution of the series, according to Humboldt, 
is from vP to 34* of latitude, or where the annual temperature ranges from 
82°to68°. The several forms, races, or hybrids, of this assemblage, vary 
greatly in external characters and commercial value, though botanically it 
may be doubted how far it is desirable to isolate as species the forms recog- 
nised as of pure (not hybrid) origin. Generally speaking, the staple im- 
proves with proximity to the sea, but it cannot be said that there is any fixed 
ratio of variability to climate or position within the area of distribution. 
Thus the cotton of Dcmarara (14® south) is fairly good, that from Jamaica 
(20 0 north) bad, while the cotton of Georgia and Carolina, nearly at the 
most northern limit of the area, is very superior. Commenting on this 
variability Royle says, '* It would appear, therefore?, that not only is tem- 
perature-necessary to be considered, but also the due balance between the 
supply of moisture to the roots and its escape by the leaves, as well as all 
the varied processes of a judicious culture in addition to the choice of 
species or variety to be cultivated in any particular locality." 

Or. Maxwell T Masters ( Jour . [Jnn. Soc. 9 A 7 A r ., a 13) has given an 
entirely new turn to the enquiry into the so-called American cottons. A 
manifestation apparently of this type is, he savs, the prevailing one in j 
tropical Africa. It has been found, he affirms, by African travellers, in a 
state of cultivation near fake Nyassa, along the Zambesi, Shire, and the 
Rovurrta valleys, near lake Tsad, in Abyssinia, and on the Somali coast. 
On the western side of the continent and adjacent islands it is also the 
species principal^ cultivated. Along the Nile valley, however, extending 
as far as Khartum, G. herbaceum, Dr. Masters states, is the. form usually 
grown. He further describes a new species of Gossypium (G. Kirkii) 
which, there would appear to be no doubt, is a truly indigenous wild 
African form. It is interesting to notice that Dr. Masters regards G. 
Kirkii and G. anomalum as the only truly w'ild African forms and makes 
no mention of G. arboreum. On the other hand, DeOandolle (Origin 
Cult. Pl. 9 40$) writes of G. arboreum ; 4 ‘ It is a native of tropica! Africa and 
has been seen wild in Upper Guinea, in Abyssinia, Sennaar, and Upper 
Effypt; So great a number of collectors have brought it from these 
countries that there is no room for doubt, but cultivation lias so diffused 
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This »9 generally known as Nankin cotton. ( Con/ . with pages 29, 31, 
79, tu » ijo , i34 m *35») According to Roxburgh it is closely allied to 
G. hireutum, and by Todarothe Indian Nankin plant is placed'under that 
species and apart from G. reltgiosnm, Linn. Roxburgh appears to 
regard it as having come to India from China. Its peculiarities may be 
said to be those of a cross between the typical American and Astatic 
forms, probably a hybrid which took its birtn in India or China. (Con/. 
with G. nanking* see p. 29.) 

Interest has been taken periodically in the subject of Nankin cotton, 
but it is feared the existence of kh a kt -coloured forms of all the Indian 
species and hybrids, has tended to destroy the advantages that might have 
been expected to accrue from the careful cultivation of this plant. It seems 
at least probable that any brown or reddish-brown cotton has been accepted 
and cultivated as Nankin and hence called G. religiosam, whereas the 
selection and development of white qualities of G. religiosum, Roxb ., might 
prove of great value, but of course apart entirely from the craze for 
“ nature-dyed khaki cotton.” 

(a) Gossyptnm mexicanum, Tod., Cult . dei Cot. 193, t. VI. 

Mexican Cotton. 

Diagnostic Characters.— S hrubby, hairy, ultimately glabrous. Leaves, deeply 
cordate, sub-rotund, •'r\> % ^i'.t cut into x-5 lobes, lower pair very obscure j lobes oblong, 
triangular, acute or acuminate; stipules deciduous. rioTters. small, yellow or with a 
purple flush; petals obliquely truncate, often with a very small circular purple spot; 
bracteoles suWqual with the corolla, broadly ovate, base rounded or slightly cordate, 
deeply laciniated. Capsule, small, rotund, slightly acute, 3-4 celled : seeds small, 
truncate, velvety underneath the floss; fuze short, deeply rusty-coloured, floss long, 
pale reddish white. 

It seems probable that this may be the species with small pale- coloured 
flowers alluded to by certain writers on Indian cotton. Dr. wight contri- 
buted to the Agri-Horticultural Society of India two long papers on Mexican 
cotton. These will be found in the Journals { Old Series ) VI.. 180-196 ; 
in his second paper he gave the results of experiments with this cotton in 
the various provinces (Jour., Old Series, VII., 194-213). In a still earlier 
issue ( Jou rttal, Old Series, Vol. I, 23-314), Dr. Spry gave it as his opinion 
that Mexican cotton w.is admirably suited to Behar. 

B. Capsule large, hares also large and palmately lobed. 

There are many more forms described by Todaro under this sc ‘cs 
than need be here dealt with. The following are the more important— 

(3) G. hirsutum, L. 

Saw-ginned Dharwar Cotton: New Orleans Cotton: Upland 

Georgian : Bamia, & c. t Ac. 

References. — Roxb., FI. Ind Ed. C.B.C., fit ; Rovh, III. Him. Bot., 
too; Par!. Sp. Cot„p. 4/, tab. V . ; Gossyptum album Ham. .* Lmn. 
Trans., XII., p. 482; Wight & Am., Prod., FI. Ind. Or.,/.. $4 (ex- 
parte) ; 0. harbadmsr, var. Upland Georgian, Foyle, Cot. in India, p. 148, 
pi. III .,/ . 4; G. harbadense,var. C Wight. Ili. Ind. Bot., 84, tab. 28; 
C. herhaceum, var. 2, hirsutum , Masters, in FI. Br . Ind., /., 3/7 ,* A^n.- 
Hort. Soc., Ind,, Trans. : 61-64, 150, 131, 3<# % 403 ; 111., 7 , l33, l$l , 

138-180, 212 i V., SA r8j ; VI., il> 7, no, rr3, 230, 246 ; VII., App., 13, 14, 
22: VIII., 226, 244 • Journals (Old Series), 187 ; II., Set., i. 321, 
483 / HI , Prop., 67, Sri. 262; VI., n 9 ; X 2it; XL, $88 ; A;/., 178, 
179% 215, 220, 223, 22$, 234 » 243, 255-260 , 263; Proc., 42; XIII., 89, 155 , 
1 57 (Pro. 1864), Jo, 38. , . . 

Diagnostic Charactfrs.— T he description of the India ' >rm of this plant, as 
given in Roxburgh's Flora India and the Flora of British InJta, may be expressed 
as sh ru bby, tender parts and young leaves softly hairy and of a para moss green. 
Leaves, 3.5 triangularly lobed, being cut to one-half their depth. Flowers, laige, 
yellow or yellowish white without a purple spot ; bracteoles deeply laciniated, obtuse. 
Capsule rounded ovate, 4-cellad, apex rounded then terminated with a snort beak, 
seeds free, down, firmly adhering, green or grev, cotton, white, fin*, and long. 
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This species varies greatly in the thickness and colour of its velvety 
coat (on the seeds) and also in the length and fineness of the staple. 
Roxburgh wrote of it : M This green-seeded variety has only been of late 
introduced into India, where the cotton is much admired by the natives.” 
During the past fifty years, however, the cultivation of this cotton has gra- 
dually concentrated in the Deccan. It is of course also met with in other 
parts of India, but success has chiefly attended its acclimatisation in 
Uharwar and the neighbouring districts ; the cotton is known in the trade as 
Saw-ginned Dharwar. This has come by many writers to be spoken of as 
a form of G> herbaceum, and indeed in the Flora of British Mia, it appears 
as a variety of that species. In foliage, flowers, bract eoles, and cotton, how- 
ever, it clearly belongs to the American series. In the velvety seeds and 
strong tendency to wooly stellate pubescence on the leaves it manifests an 
approximation to the Indian cottons, which may be due to hybridisation. 
Indeed, in «he Sutlej Valley, near Sunf, a form of G. hirsutum occurs 
which appears a hybrid. It is there known as Nurma , and its flowers are 
often quite pink. This is almost identical with theSahet kaskom cotton of 
Santal country. 


306 


Egyptian cotton, at least the plant so called in India, is apparently a 
peculiar form of G. hirsutum, which in some districts has shown itself fairly 
suited to this country. Bamia cotton (once, though erroneously, said to have 
been a hybrid between ordinary Egyptian cotton and Hibiscus esculeotus), 
is, according to Todaro, a hybrid between the Egyptian form of G. hirsutum 
and G. maritimum— Sea Island cotton. By cultivation in Italy Todaro 
found that it rapidly reverted to the Litter species, never to the former. In 
Egypt, Sea Island cotton is perhaps grown to an equal extent with New 
Orleans, The Bami race, which appeared spontaneously, establishes be- 
yond all doubt, therefore, that the American series of cottons hybridise 
amongst each other. Further, if G. hirsutum be itself accepted as a hybrid, 
it might even be inferred, that it originated from G. maritimum w ith some 
plant belonging to the G. herbaceum series, since Bamia reverted to the 
admitted specific ancestor, G. maritunum, never to the doubtful specific 
form, G. hirsutum. Indeed, on this line of reasoning, it might still further 
be assumed that the failures recorded in the effort to fertilize New Orleans 
with Indian cotton, were due to the G. herbaceum ancestor of New Orleans 
being distinct from the Indian cotton, or to G. maritimum being ihe stronger 
element of its hybridisation, towards which it would readily pass by further 
crossing or by continued cultivation. 


( 4 ) Gossypium maritimum, Tod., Cult, dei Cot., t. VI/., p. 225. [Egyptian). 
Sea Island Cotton ; (Bamia, a hybrid between Sea Island and 
References. — C. barbadtn.se, var. Sta /stand, Boyle, Cotton in India , 146. 
tab* HI.* fig* 3 ; Wight. ///., PI. 28 B. 1 Gossypium barbodtnst, Pari, in 
Sp. dex Cot,, 83 , tab , III, ; G. barbademe , blasters. Ft. Be . Ind 3*7 
(non-Linn.); Bent. & Trim,, Med. PI. {an excellent plate), G. barbodtnst. 
No. 37 ; Agri-Hart. Sac. Ind. Trans., II., 148, 753, 3 <fl, 3 gc>, 403 ; Iff., 
VJ 1 { 7 ^r. (Old Series),/., 33 i IX., Pro., 
70 ; X., 2ft ; XI., j/88 ; XII/., Set. 88. 


Diagnostic Characters.— A glabrous annual, stem erect, much branched. 



cordate, not united together, at the base deeply Uciniated ; flowers yellow, often 
vrhite, rarely fully expanding. Capsule ovate-conic, acute, 34 locular, 6-9 
seeded : seeds black, glabrous below the floss. J 

According to Todaro there are three varieties or rather hvirids of this 
species; vie., Jm ucl ta nmn , degeoeratum, and poiycaxjram. Only the last- 
mentioned need be discussed in this place, but in passing it may be said 
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that Bourbon cotton, which wt* are told was introduced into India in 1804, CLASSIFICA- 

belongs mainly to one or other of the forms of this species, or according to u • 

some Writers, to G. barbadense. The term Bourbon is in fact almost 

generic in its significance — at least it is not specific, but includes many 

widely different flosses. For many years ‘Heath’s cotton/ a form of 

Bourbon, found a ready market. It was seemingly the same plant which 

yields the staple, known up lu the present day, as * Salems. * (The reader 

is referred to the provincial section of this article which deals with South 

Indian cotton, pp. 102-104.) 

G. maritimum var . polycarpum, Tod., t. 17 //., is the hybrid already 
alluded to which affords the Egyptian cotton known as Bamia. This, as 
already stated, is viewed by Todaro 1 Cult., dci Cot., pp. 36-37) as a hybrid 
between ordinary Egyptian cotton (one of the forms of G. hirsutum; and 
Sea Island cottdn— G. maritimum. While admitting, however, that this 
is the nature of the plant in question, Todaro assigns it the position of a 
variety. He defines it as stem rigid, erect, rarely branched; flowering 

{ >cd uncles 1-3 in each axil, the lower one bearing one to two flowers. In 
iis introductory chapter Todaro contends that Bamia cotton is, agri- 
culturally speaking, very interesting, because, not being branched, many 
plants c, in be grown f.r* giv^n space, and since more than one flowei is 
formed at each node, the yield is very great. Cultivated in Italy, on poor 
soil, it lost, however, all these advantages and assumed the ordinary form 
of Sea Island cotton. In a like manner the condition which Todaro 
designates as variety degeneratum was found naturally produced in a field 
containing New Orleans and Sea Island, but the seeds were not sufficiently 
fertile to allow of its being cultivated f**r many years. 

Before dismissing the subject of Bamia’ cotton it m.*i ; he remarked 
that an extensive Indian official correspondence wa** conducted, from about 
the year 1877, on that subject, barge supplies of seed were obtained and the 
plant was experimentally cultivated in every province of India, but in a 
few years all interest ceased, and it is not known to what extent (if at ell) 

Bamia cotton is now grown in India (sec Priced :ngs, Revenue and Agri- 
cultural Department — Papers on the Experimental Cultivation of Bamia | 
cotton in India— July 1800). In the Kew Report for 188;, p. 26. a sE :* 
note occurs on this subject, in which the idea of Bamia being a hybrid be 
tween Hibiscus esculeutus and Egyptian cotton is repudiated. Sir d. D. 

Hooker says of this cotton : “ I doubt that it is anything more than a well- 
marked seminal sport, with a fa ^ tig; ate habit, from some kind of Egyptian 
cotton, the bulk of which belongs to the Sea Island variety of Gossypium 
barbadense, to which species the Bamia cotton must also be refi rred. The 
cultivation of the Bamia cotton is said in Egypt to require more irrigation 
I than the ordinary kinds/’ 

s In the Journal of the Agri-Horti cultural Society of India (.Viv Series), 

{ Vol . VI., pp. 7* m 73 *nd 177-193, in the last-quoted passage, Mr. O. L. 
r; Tupper (tncn Unaer-Secretary in the Revenue and Agricultural Depart- j 
rnent), gives a review of all the experiments conducted in India with the j 
f view of acclimatising Bamia cotton. j 

AS) Gossypium barbadense, Linn, ; Todaro , Cult, dei Cot,, 234, 3 on 

) ‘A fairly good representation of this plant is the unpublished engraving 7 
| in the India Office Museum collection, bearing the nam G. bar b ad e nse. 

? This form may possibly be the chief source of the so-called Bourbon 
- Cotton of India. 

I References. — Ajrri.- Hart. Sot. M .. Trans. //., ///., * 3 *; V., iS 3 : VL, 


References. — Agri.-liort. Sot. I tut., Trans . //., ///.* * 3 *; V tS 3 ; VL, 
» 3 , 238 1 Jour . ( Old Serif * ), 187 > 

diagnostic Characters.— Todaro, while insisting upon the separation of 
this from G. maritimum, simply defines it as •• foliis trilobis, integer! imis.” These 
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were the words used by UnnSUS in his descriptive designation of G. bidjftdcllMp 
Linn., which very probably included G. maritimum. Todaro contends, however, 
that the confusion regarding this Species is mainly traceable to Swartz, who de- 
scribed cultivated plants and says that in Barbadocs, there is a Gossypinm with a 
three-lobed leaf corresponding closely to the Linoean type, and which could not be 
included with G. maritimum. He therefore regards the Barbadoes plant as very 
possibly G. barbadense, Linn , llii* argument is strengthened, he thinks, by the 
fact that Sea Island cotton (G. maritimum) was not cultivated in the West Indies 
at the time 8wartz wrote. 

After a critical inspection of all the plates cited, and a careful considera- 
tion of the meagre literature of these two plants as separated by Todaro, 
we do not think that they are likely, in the future, to be retained as distinct 
botanically. They are doubtless, however, worthy of separate recogni- 
tion, since" they yield commercial forms of cotton, and thus, both agricultur- 
ally and commercially, are of interest. G. maritimum, Tod,, is an annual 
plant, largely cultivated, while G. barbadense is perennial. We possess 
samples from various districts in Western and Southern India, that appear 
to be the G. barbadense, Linn ., accepted as such by Todaro. Dr. Prain 
has also kindly allowed us to inspect a specimen of it which he collected 
in the Andaman Islands on Mount Harriet. It was there found in an 
arboreous condition and apparently quite naturalised. 

It seems highly probable that this is, to a large extent, the G. barbadense, 
Roxb., FI, Ind,, p. $21, which, he says, had been introduced into India about 
the beginning of the century ft;om the Island of Bourbon— hence its com- 
mercial name of Bourbon cotton. His remark regarding its introduction 
into Bourbon, from the West Indies, is interesting, since it somewhat con- 
firms T odaro’s statement of its having been originally a native of these 
islands. There are, however, one or two difficult points regarding Rox- 
burgh’s Bourbon cotton. It is described as having ** leaves smooth, 
with five acute, short,- broad lobes ; 99 “ colour of the corolla uniformly 
yellow.’* These characters would ally the Roxburghian plant more nearly 
to G hirsutum, but, on the other hand, Roxburgh adds, “ Seeds free, black, 
and without any other pubescence than the long, fine, white wool.’ 9 From 
this it would appedr that the plant should be assigned a place with G. barba- 
dense, Linn,, as popularly accepted, namely, the combined forms discussed 
above under that name and G. maritimum. Tod, It thus seems probable that 
Roxburgh did not separate these plants, and that his Bourbon may have 
been one of the numerous races of Sea Island cotton. G. barbadense, 
Linn., and G. maritimum. Tod,, may thus be said to manifest a parallelism 
with G. arboreum, L and G. neglectum, Tod., the latter in both cases being 
the chief field plant, while the former is more arborescent and much less 
frequently cultivated, but on that account the more entitled to recognition 
botanically. 

Wight's Illustration, 28 a (reproduced in a reduced form by Royle, 
Cult . Cotton in Ind,, PI, III,, f, 2) under the name of Bourbon cotton, 
has the broader, less segmented leaf of G. barbadense, but the 5-lobed con- 
dition of G. maritimum* 


398 


(6) Gossvutum perpvianum, Cav. ; Tod,, Cult, d ri Cot., 240 . 
Peru via w Cotton. 


This is said by T odaro to be a na 
Spain. We have seen one or two samy* 
notably a good sheet from the Mad 


jmd to be Cultivated in 
irtjp of India — 
apparently 


cultivated at Triplicane by Dr, Gdfev&l ySldie, O.I.E. a 

In foliage and bracteoles it imte 1 ££e 4 embles G. acumlba^u»\ Roxb., but 
the stipules are very large, being fiiflft&rt inch and a half long-andthe leaves 
thicker, sriialler. and the segments more constricted at the basef than in G, 
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vitifolium and G. brwiliense— the kidney cottons — with which it was con* 
fused by Royle and, following him, by many Indian popular writers. 
This same mistake has also been made by Masters ( Flora of British India f 

347) where G. peruvianum, Cav , is quoted under G. acuminatum, 
Roxb., a plant which, at the same time, is reduced to a variety of G. 
barbadense. 

Peruvian cotton has the seeds free from each other and coated with a 
thick velvet below the floss. It is thus either a distinct species (and in 
that case a native of Peru) or a Peruvian hybrid between one of the kidney 
cottons and some of the forms of G. herbaceum. The very large flowers 
and immense deeply gashed braitcolcs are its most ready eye-marks when 
taken in conjunction with the fact of the seeds being free from each other. 

Mention is made of this cotton in several of the reports, &c., which deal 
with the introduction of American cottons into India, notably in connec- 
tion with Orissa. (See Trans . Agri.-Hort. Soc. Ind. t II. , 5/.) 

IX* SYNSPBRMIA* (tor Section /, Ut p. 16.) 

Seeds adherent into a mass— hence the name kidney.cottons. Todaro 
describes eight species under this section, and three of these are met with 
in India. There are several very obscure points regarding these plants, 
and, so far as the forms met with in India arc concerned, it seems doubt- 
ful if they deserve a higher rank than that of varieties, if, indeed, they 
should not rather be accepted as cultivated races of one species. Rox- 
burgh was the first to describe the plant now known under the name 
G. acuminatum. Regarding the habitat of that form he wrote," said* o be 
a native of the mountains to the north and westward of Bengal." But 
the exact location of the region there referred to is extremely difficult, if not 
impossible. Nepal would perhaps be on the north-west of Bengal as now 
understood, but if Behar be excluded from Bengal, Roxburgh's sentence 
would then indicate Bundelkhand or thereabouts But, it should be ob- 
served, he gives no exact locality, his words being "said to be a native 
See.” It thus seems highly probable that Roxburgh described his species 
from plants raised in the Botanic Gardens, the information given above 
being the report furnished to him by his native gardener, who, perhaps, pro- 
cured the seed from some of his friends as that of an interesting new* 
plant. It is not like Roxburgh's work generally to leave so obscure a 
passage, if it had bt'en in his power to be more precise. Royle (Illustra- 
tions (f Himalayan Botany , <,$) republished Roxburgh’s description and 
habitat of this species, but apparently had not seen an example of the 
plant. He, however, described it as distinct from G. vitifolium and from 
G, peruvianum In his later work (Cult, and Com . of Cotton in India , 14^) 
he reduced all the kidney-cottons, including G. acuminatum, Roxb. t to G. 
peruvianum, Cav — a reduction due very probably to the misconception of 
viewing G. peruvianum as a kidney-cotton. While we cannot accept this 
part of Royle's work, as remarked above, we consider G. acuminatum, Roxb. % 
G. vitifolium, Lam . ( non Roxb .), and G. brasiliense, Macf. t as doubtfully 
worthy of separate specific positions Apparently no modern botanist has 
found G. ac umina tum, Roxb except in garden cultivation, and there is 
absolutely nothing to justify the statement that it is a native of any part 
of India. It is significant that Todaro should give no other locality for 
it than that originally published by Roxburgh, and, indeed, he only refers 
to the Indian authors mentioned above. Among the samples of Gossy- 
piura seen by us occur one or two specimens, named G. acuminatum, Ro\L> 
by the authorities in charge of the Indian herbaria, but in each case the 
samples are shown to have been obtained from plants grown in Botanic 
Gardens. From Mpdras we have received specimens of kidney-cottons, 
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but are not prepared to sav whether these should be referred to G. acumi- 
natum, Roxb"> to G. vitifolium, Lam., or G. brasiliense, Mac f. Mr. J. F- 
Duthie has a specimen of kidney-cotton (very possibly G. acuminatum, 
Rcxb >) which he recently collcctedin Merwara but in a state of cultivation 
•—the Saharan pur herbarium has no sample of wiki G. acuminatum. 

i G. acuminatum, Roxb>, FL lnd„ Ed . C. 2 ?.C„ 520. 

Reference*. — Todaro, Cult., dei Cot., ; Wight, III ., t. 27 ; Roy/e, III. 
Him Bot., gtf ; Cult. & Com . Cotton in India (in part), IV,, tjv ; 0 . 
baroc'iense, t* or. acuminatum, Mast., FI, Br. Jnd I., J 4 I {ex- certain 
syn.) ; Trans, Agri,-Hort. Soc. /ndf., //., 149, 

Diagnostic Cmaractrrs.— Sub-arbor«oiis. Leaves, 3*5 lob«d, lobes divergent, 
ovate, acute, the middle one slightly the longest. Flowers large, bracteok* broadly 
ovate, deeply cordate and glandular at the base. Capsule ovate, acuminate, celts K-10 
seeded, black glabrous except the long white wool. 

In a paper on Gossypium acuminatum, Roxb., written by Dr. N. 
Waflich, dated Apnl 3rd, 1834, considerable light is thrown on the report, ori- 
ginally made by Roxburgh, of this species being possibly a native of 
India. WalficfT wrote The accompanying seeds nncf dimples of 
cotton were communicated to me in January and February last bv Major 
L. R. Stacy, from Nusseerabad, where he tirsi discovered the tree pro- 
ducing it m a f nicer* s garden, and afterwards met with several Liners 
in the same vicinity/' 

“Dr. Roxburgh calls this species G. acuminatum, and *a\q, it is re- 
ported to be a native of the mountains in the north-eastern parts <»f Bengal 
and some other parts of Hindustan. I have heard it asserted confidently, 
that it originally came from Surinam.” 41 Ho this as it may, the sort "is 
remarkable, inasmuch as it grows to be a tree 12-16 fort* and > . vo r y 
productive. The seeds adhere together in a very peculiar manner ; the 
cotton is easily and completely separable, milk-white, and of a long staple, 
but it is harsh and woolly to the touch.” 

In the remarks below, under G. brasiliense, Mac/., it will be found that 
Mr. C. B. Clarke, like Dr. Wallich in the passage just quoted, attributes 
to Roxburgh the assertion that his G. acuminatum was a native of the 
i mountains in the north-easter* parts of Bengal. Waflich further stales 
that, according to Roxburgh, it occurs in u some other parts of Hindus- 
j tan.” What Roxburgh, however, did remark was, that it was “ said to \n* a 
native of the mountains to the north and westward of Bengal.” Wa llich’s 
suggestion that it may have originally come from Surinam in Guiana 
— we feci strongly disposed to add — has been confirmed by all subsequent 
evidence. In other words, we are very nearly satisfied that all the kioney- 
cottons arc of New World origin. In that case G. acuminatum would pro- 
bably have to be referred to one or other of the western types instead 
of being retained as an Asiatic species. 

401 i (8) G. vitifolium, Lam, ( non Roxb.) 

1 Syn.— G, lati folium, Rumph ., Antb . IV., 37, t. 13, 

References. — Tadaro, Cult, dei Cot,, 25/. tab. XII., Jig. /. 

Habitat.— Cultivated in the Island of France and, to some Extent, in 
India and other parts of the world. This species is, by many writers, con- 
fused with Sea Island Cotton, though the two plants have nothing in 
common. 

A shrubby glabrous species, with the leaves hairy below ; the upper 
; leaves 3-lobed, the lower 5 ; lobes ovate-lanceolate, acuminate. 

The vine-leaved kidney-cotton is repeatedly mentioned in the various 
reports [Agri.*Horti, Soc., India) which appeared on the introduction of 
American cottons into India. Valuations are given of the cotton produced, 
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but no detailed paper can be found on the subject, so that the extent to CLASSIFICA- 
which it may now exist in India cannot be discovered. But, from the fact Tiow. 
of its being figured by Rumphius in 1750, we may infer that, it was, per* 
haps, one of the earliest forms of kidney-cotton which found its way to 
Asia. 

(9) Gosiypiom brasilieose, Af&rf % ; Tcdaro , Cult* dei Cot., 26 5. 6 fi 2 

Pernambuco or Brazilian Cotton. 

References. — G. religiosum, Pari, [in part, non Linn.). Royle, Cult, fr 
Com . Cotton in India , t$2 A an. -Hurt. Soc 7 /ari., 7 rani., 7 /., 55. 

/zrf, 146, U7# 77 /., Jp f 5/, $ 4 - 54 * Proe., ; IV., /ou, /M, t 3 r ■ 

Vi/., App. 14; Journals (Old Serin), I. , 1S7 / 7 V\ % 207; XIII . , Sri. 

£p* 

Diagnostic Characters. — A n extensively bra nrh»*d bush, leaves very large, 

5-7 lobed, with the »inus thrown up as a fold between the loU s Flontr* Urge, yellow 
(or, according to some writers, with a pi: 1 pie base), convolute, protruding consider- 
ably from the bracteoles, which aie veiy large and deeply lan mated. Capsule ovate 
acuminate, shoiter than th« bractcoles, celU 7-9 seeded ; seeds naked except for - 
the long wool. 

It seems very probable that this is the chief form of kidney-cotton met 
with in India. One .**■ othe r form occurs very frequently in gardens and 
near temples, taking the place of G. arboreum 01 former times. In an 
official correspondence conducted in 1S71. regarding the Nicobar Islands, 
mention is made of a very superior cotton. Colonel Man wrote that 
4, it was found growing in an almost wild state, and, therefore, the 
specimens could only be taken as a slight evidence of what the island 
might produce, if skilled labour and care were devoted to *he cultivation 
of the plant.” The samples furnished were forwarded to the Chamber of 
Commerce at Bombay, and the report on them was to the effect that 11 the 
cotton is much superior to any grown in India. It is also superior to 
American cotton, except the fine Sea Island description. It greatly 
resembles Brazilian cotton both in colour and in staple.” Later on we 
are told of other samples of Nicobar cottons grown from Sea Island seed, 
which had been furnished by the Secretary of State for India, as well as 
further samples of what is called “ the indigenous cotton/' The rer >rt 
on these samples gave a valuation of 20 to 24 d. per pound for the .V \ 

Island and 8 to 8 J< 7 . for the indigenous. The latter was pronounced tu ' 

Pernambuco stock of “ good useful quality.” Mr. C. B, Clarke was 
apparently asked, however, to examine the plant, since a report exists 
in the official correspondence (No. 329, dated 21st February 1871) from 
the pen of that distinguished botanist in which he says it is probably j 
Roxburgh’s u G. acuminatum, a plant indigenous in the hills of north 
and east Bengal.” It is not known upon what this statement is based, but, 
as already stated, we have no proof at present of any kidney-cotton being 
indigenous to India. Mr. Clarke further makes, on the authority of the late 
Mr. Scott, the contradictory statement that it “cannot be Pernambuco 
or closely allied thereto, because in Pernambuco the seeds (while similarly 
adherent to each other) arc covered with grev wool.” The sp'nries 
resembling G. acuminatum with velvety seeds is G. penmanum, a plant 
-with free seeds. Thus while Roxburgh’s remarks regarding G. acumi- 
natum have not been confirmed by fresh collections, earh succeeding w riter 
has distorted the original statements regarding it. seems probable 
that Roxburgh's G. acuminatum may be but a smaller-leaved condition 
of this species— one with thicker more rotundly palmate leaves, and which 
has become practically acclimatised in India. Under the provincial notices 
will be found occasional mention of kidney-colons, and Inc reader might, 
in this connection specially, consult what has been said under Burma. 
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Concluding Remarks regarding the American Cottons. 

To give even the briefest review of the numerous experiments which 
have been performed, to indicate the purposes for which large sums of 
money haw been spent, or to exhibit tne true force of the disappointing 
reaction, consequent on the futile efforts to acclimatise these cottons in India, 
would occupy many pages. Suffice it to say that neither money nor labour 
have been spared, but nearly everywhere the same conclusion has been ar- 
rived at, «i>., failure. In one or two localities, however, fairly good results 
have been obtained, and the Saw-ginned or New Orleans cotton of Dharwar 
may be said to be the practical outcome of a half century’s energies, on the 
part of the public, the Agri- Horticultural Society of India, and the Govern- 
ment. Scattered throughout India may now be found the depauperated sur- 
vivors of all these attempts at acclimatisation, some practically naturalised 
but others preserved as mere garden curiosities. It may be stated that the 
final verdict has been pronounced, vig that, if seed could be annually pro- 
cured and of good quality, many of the American cottons might be culti- 
vated in India, but that they all rapidly lose their special merits when grown 
from Indian-produced seed. Even the Dharwar exotic, though in some 
respects a superior cotton to many of the indigenous growths, is a sadly 
degenerated stock from the New Orleans of America and Egypt. What 
influence, if any, hybridisation of Indian with American or American with 
Indian ma> have exercised in this degeneration it is impossible to tell, but, 
as repeatedly urged, it would seem to us that the natural direction of future 
experiments should be in the hybridisation and selection of superior qualities 
from indigenous or naturalised stocks rather than further efforts at accli- 
matisation. The fii st step towards this end is, of necessity, the acquire- 
ment of detailed scientific knowledge as to the forms of cotton that now 
exist in India; the second, the establishment of the properties and charac- 
teristics of each species, variety, and hybrid, and the ascertainment of the 
lines on which hybridisation and selection should in future be conducted. 

The reader will find .full particulars regarding the Bombay experiments 
which have been conducted with a view to improving the cottons of that 
presidency in the chapter devoted to Bombay. But numerous papers have 
appeared from time to time in the Journals of the A gri.- Horticultural So- 
ciety of India, chiefly from the pens of Drs. Wight & Spry, and in the 
reports of the Government Cotton Farms, and these may be also consulted. 
The better papers of this nature will be found in the following volumes ; — 

A gr\. Horticultural Sac . of India • Transactions III., a?, t 44 ; VII., App. f • 
Proc 164. /<?* ; VllL, 1 ; Journals [Old Series), /, Ao f 114 ( farm reports) ; 
//., S 3 , 237 , App . !?, 2 #i, 32 f ; App, *5 {farm reports) ; III., App. t26 

(Wight); IV., i 3 's ; V., 37 , *J; VI., uft t 1*9 (Wight ) ; VII., 20 , 2n % 

( Wight) t VIII. , App. 27 ( Wight). 

Dr. Forbes Watson writes on this subject: — M With regard to improve- 
ments in selection of seed and in cotton cultivation generally, no per- 
ceptible progress has been made, in spite of incessant efforts during the 
past fifty years. The system of Government cotton farms adopted for 
years seemed as if specially devised to render abortive the services of 
some of the icalr .is agents employed at them. The plan under which a 
certain number of acres was for a season taken over from th# rayat and 
appropriated for experimental purposes, the locality of the fexperim&nts 
being shifted from year to year, made it perfectly impossible to attempt 
any consecutive experiments as to improved methods of cultivation, rota- 
tion of crops, or improvement of the pUnt by selection, such as could be 
carried out at a permanent agricultural experimental station, of the kind 
to be found in hundreds on the Continent and in the United States, and in 
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which the cultivation of cotton could be combined with experiments on the 
genera] agriculture of the country, with the progress of which the improve- 
ment of the cotton staple is indissolubly connected. There appears to be 
a natural adaptation of the Indian cotton plant to the dry climate of India, 
which enables it, by means of its long tap-root, to draw sustenance and 
moisture from greater depths of the soil than is the case with the Ameri- 
can variety* with its number of lateral roots spreading near the surface. 
Hence it is quite as important to proceed with experiments in the improve- 
ment of the native staple by selection, as to attempt the introduction of 
foreign varieties which, whatever their advantages may be, are not so well 
adapted to sustain the frequent seasons of extreme drought occurring in 
India. 

** It may be remarked that there is less reason now than appeared some 
time ago to apprehend a serious diminution of the Indian cotton trade 
through the increasing competition of American cotton. The Indian 
cotton is not only finding a new and rapidly increasing market in India 
itself, but it also has taken a firm hold of the continental markets, and it is 
possible that the appreciation of the merits and the extensive use of Indian 
cotton by the continental manufacturers may be one of the causes which 
enable them to compete so successfully as they have done of late with the 
cotton manufacturers of ling land, among whom the use of the Indian cotton 
has declined in a very marked manner. It is also due to this continental 
competition for Indian cotton, that its market value has of late approached 
more nearly to that of the American than at any previous period. 

“ Finally, the competition of the American cotton is not the only circum- 
stance which regulates the cultivation of cotton in India. Unless the prices 
should fall much below even their present level, cotton w’l continue to be 
largely grown in India, as over a large part of the country it enters into 
the regular rotation of crops, and being at all times teadily convertible 
into money, is relied on by the rayat to produce a large portion of the 
cash required to meet the Government rent and other payments. So long 
as no convenient substitute is discovered w hich can replace it in this re- 
spect, the cultivation of cotton is in no danger of falling much below its 
present extent. It may be remarked, too, that a period of low prices is 
much more favourable for the introduction of reforms m the ami vat 1 
and preparation of the cotton, than a period of high prices, in which the. 
is h good demand for the most inferior descriptions which can be brought 
into the market M (Report on Cotton Gins , Pt. 
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111. Gossypium herbaceum, Linn. FI. Hr. lnd., 346 . 

Vem. —/?«», (the floss), Hind.; Kapas, tula, Bp.no. ; Rui, (the 

floss), Pb. i Vaunt, SlND. ; Kapas, rut. Bomb.; Ru, kapis, CiUZ. ; 
Kapas, Dfccan ; Vun-paratie, parutti, Tam. ; Pauttie, edudi, paratti , 
pantt , Tst ; Wah, w<j, Bchm. ; Karpasi, tarpas, Sans. ; AwfAim 
ussul, Arab. ; Pambah , Pens. Notk.— It seems probable that most, if 
not all, of the above names aie those given to the wool, not the plant. Sm »e 
racial names for the various cotton cops mil b* 10 the provincial 

chapters and in the remarks under Gossypium arboreum, PP S— 14. 
References.— Hoxb., FI. lnd., Kd. C B.C., S’9 : DC., Orig. o .7 Vi., 
402-40$ : Sir W, Elliot, FI. Andh,, /$£, 14+ ; Irvine, Mat. Med Patna, 
8S ; Medical Topog ., Oudh, 6; Mat. Med., S. Ind. (in MSS.), 40 ; 
V.C.Dutt, Mat. Med. Hindus, 3G.1; Dymoth Mat Med. IP. Ind. 
2nd F.d., luy-nj ■ Pint wood, Bomb. Prod., 3t$ , Saden Powell, Pb. 
Pr. t 477-4^6 ; Drury , V, PL Ini., 22Q 234 ; Atkinson, Htm. Dist. (1 of. 
X*, N.-W.P. Gao.), 738; Csrful PL Bam. (VoL XXV., Bomb . Gnu ), 
2t$, 223; Royte, Prod. Res., 3t>3$$ : Fibrous PL, 264 ; Cult, and Com. 
Cotton in India , many passages ; Manual and Guide. Saida pet Farm, 
Madras, 17, $i)-4t ; Ltotard , Mem. Paper -making Mat., 24 ; Skortt , 
Man, Ind. Agri., J f>2 ; Ltntchofen, Voyage to rlast Indies ( Sd . Bur- 
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CLASSIFICA-i neli,Tiele and Yule), Vol. /., 55, 60, Qf, rjg ; Hove, Jour, of Tour in 

WON- Bombay in n*7> PP- **-27, 29,30, 34-3$, 36 , 37-38, 39, 40-4 r, 49, 4$, 

5$, 69, 76, 81, 106-107, J09, t2 7, 13/-132, 149-/49, i$s-r$6, 15$, *6r, 967, 
tog ; Man, Madras Adm.,Vot. 289*290, 334, 33$, 339 ; Nicholson , 
Man. Coimbatore, 232-23$ ; Gazetteers and Settlement Reports too numer- 
ous to be quoted ; Indian Forester, XII., app . 7 ; XIV., 109. 

To prevent any possible misunderstanding, it may again be explained 
that we use the name G. herbaceum, as the most convenient for a series 
of forms, one of which (G. Wightianum, Tod.) may be of specific interest, 
but the others, while entitled to lower positions botanically, are nevertheless 
j equally valuable as races of cultivated cotton. Todaro appears to have 
i established one or two important facts regarding these cottons, and these 
I may be briefly summarised (1) G. herbaceum proper does not occur in 
India, and indeed the attempts at introducing it have been less success- 
| ful than were those with the American cottons : (2) The bulk of the com- 
: mercial cottons of India are hybrids : (3) The species of greatest im- 

portance to India is G. Wightianum, Tod . : hybrids from that species con- 
stitute the better cottons of Westprn and Southern India : (4) G. neglec- 

tum. Tod. (a form of G. arboreum, according to many authors, and of 
G. hirbaceura by others), also occurs in India, and hybrids from that species 
constitute the bulk of the cottons of the Eastern and Northern divisions of 
India : (5) Two varieties of G. herbaceum are found in India, vie., obtusi- 
foiium and microcarpum. The former is met with chiefly in Bengal and 
Madras, and the latter is largely the source of the Dhollera cotton. 

As already remarked under G. arboreum we regard many of Todaro’s 
forms of this species as mere hybrids, but it may serve a useful purpose 
to give here the names of the species or hybrids to which we allude and 
to suggest their possible nature. 

! HI. 

(For 1 \ see page 7, and for II., page 1 6 .) 

THE HERBACEUM OR ASIATIC SERIES OF COTTONS. 

405 (1) Gossypiura herbaceum, Linn, 

Habitat,—* This form, Todaro says, is a native of Asia, and perhaps also 
of Egypt. Accepting G. Stocksii as a wild form of it, he gives also the 
rocks of Sind as one of its habitats, thus extending th«* area to India. A? 
far as we can judge, the original home of G. herbaceum may have been 
to the North-West of India proper, corresponding more nearly with the 
region of its present cultivation, viz., Egypt, Asia Minor, Northern Africa, 
and Southern Europe. Although now extensively cultivated in the United 
States, it was probably introduced there from Europe. It was a new 
cultivation, DeCand olio remarks, one hundred years ago, since in 1774 
a bale from North America was confiscated at Liverpool on the plea that 
the cotton plant did not grow there, but there is probably little or nothing 
to support DeGandolle’s appropriation of that circumstance as a historic 
fact specially connected with G . herbaceum. It would seem . simply to 
prove that America up to that date was not known to produce cotton. 
We know, however, that the G. barbadeose scries of cottons had been 
grown there from t*:ne immemorial by the aboriginal tribes long interior to 
any record of the introduction of G. herbaceum. It would appear also that 
the incident alluded to by OeOandolle took place in 1784 not 17^4. 

Todaro, however, admits two varieties as met with under Cultivation 
in India, and if our suggestion proves correct, vie., that even G# Wightia- 
uum may be but a hybrid or sport, or at most a variety, of G. herbaceous 
Linn., fndia. as commonly reported, might then be accepted as one of 
the chief habitats of the species. If, on the other hand, Todaro** views 

G.405 



Products of India. 


2J 


The Asiatic series of Cottons. ( Watt & Murray.) ^grbaceum 

l 

regarding G. Wighti&num be confirmed by more extended study of the ! CLASSIFICA* 
Indian cottons, that plant is probably the original condition from which all TION, 
the better cottons of 1 ndia have been derived. Under G. Wightianum men- 
tion will be found of a wild form of cotton, found in Rajputana and the 
Panj&b, which appears to be that species, a fact which powerfully sup- 
ports Todaro's position. 

Diagnostic Characters.— Perennial and bushy in the warmer areas, annual 
where killed by winter. Stems erect, sparsely hairy, blanches spreading, the bush 
sub-pyramidal. Leaves pale green, thick, leathery, and larger and hioadcr than in 
G. Wightianum, halt segmented into 3*5, often 7 lobes: lobes ovate -rotund, con- 
stricted below, tha middle one acuminate, all shortly bristle-tipped; upper surface 
reticulate, pubescent, with longer hairs on the veins and felted below when young j 
with bifid or tiifid (not stellate) hairs*, margins cilia te. Stipules linear lanceolate, ' 
those nearer the peduncles short** and broader. Floiters longer than the bractroles, 1 
petals obovate, unequally tuneaf'\ yellow, w>th a large purple patch, slightly united j 
together below; peduncle*- about half the length ot the petioles; bractcole :* ovate j 
sub-obtuse, cordate, inciso-d entile, tin* entiic portion sub-rotund, united to each other j 
below, in texture thinner and more numerously veined than in Indian cottons. Cap- • 
sule ovate-rotund 4-5-ndlcd, cells fi-7 seeded, seeds ovate, beaked at the hdurr. ; under- J 
velvet 01 fuzz as it is often called short, firmly adhering, whitish-grey ; wool fairly long j 
and white. # t j 

The chief features of this plant, which distinguish it from the ordinary 
Indian cottons, an* .«,• broader leaves, more rounded lobes the absence 
of stellate felted hairs, and the shape of the bracteolcs, which approach 
much nearer to those of the American than to any of the Indian cottons. 

The remark that the seeds are beaked is of considerable interest, since, 
if specific , this would indicate the inferior quality of cotton, with a spine 
on the end of the *eod, alluded to h> Mr. Hare t^ee remarks l>elow in con- 
nection with Bernr), as one of the forms of G. herbaceum, Linn- 

We have seen onl\ one or two examples of what u regard as true 
G. herbaceum in Indian collections. Of these may be specially mentioned 
the Gilgit specimens issued as No. 250 fr*»m Kcw, and a specimen collect- 
ed by the Editor in a garden on the Nilghiri Hill*. 

But the following are forms which we recognise as possibly only varie- 
ties ot G. herbaceum, and the forms of the species which alone exist in 
India as field crops : — 

Var. microcarpum, Tod. 406 

This is described as possessing much smaller fruits than the type, a 
of an ovate, sub-rotund shape, with the apex deeply depressed. C onf w ; t j, 

According to Todaro this corresponds to mudi of the Dhollera cotton, p. 57. 
a form w'hich is grown in Kathiawar, Cutch, Kaira, and Cambay, 

Var. obtusifolium. j 407 

Todaro regards this as a species, but we can see very hide to I 
separate it. Indeed, like var. microcarpum, it is a form that connects in | £ on ( 
some respects G. Wightianum with G. herbaceum. The description ori- p, 102. 
finally given by Roxburgh appears to have been simply reproduced by 
Todaro, also by Masters in the Flora of British India. It is not appa- 
rent whether or not these authors have specially studied the plant. 

Diagnostic Characters op obtu si folium, —S hrubby, much hi* w bed. 

Leaves small, 3, rarely 3, lobed, lobes ovate, obtuse, entire ; stipules falcate ; bracte - 
ales ovate, obtuse entire or nearly so. Capsule ovate, j-ctlled, with 3 seeds in each 
cell; seeds free, coated with closely adhering green velvet below- the ashy-white woo). 

T odaro remarks that it differs from aJI the other species in the atire bracteoles and 
in having only three seeds in each cell. 

Roxburgh supposed this to be a native of Ceylon, but Thwaites and 
other more recent writers have failed to confirm this statement. The 
plant, as recognised above, has, however, been collected by Griffith kt Ava, 
and the Editor came across it in a semi-wild condition on the Naga 
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Hills and in Manipur, found on deserted lands near ruined villages. 
Samples have also been obtained from Madras of a plant with small and 
mostly three-lobed leaves, which appears to be the obtuse-leaved cotton of 
most writers, and we have grounds for believing that the plant we allude 
to, at least, is fairly extensively cultivated throughout India, especially in 
the warmer areas and on poorer soils. Indeed, it seems probable that it 
is the inferior cotton with beaked seeds referred to above. 


408 


Conf. with 
pp. 6*, 85, 88, 
98, 102, lit, 
ti8, 129, 132, 
150 - 


Conf. with 
p. 1 19. 
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(a) Gossypium Wightianum, Tod., Cult, dei Cot., 141. 

This, according to Todaro, is the chief cultivated cotton plant of India, 
being mainly met with, in its purer forms, on the Western side of the Pen- 
insula. It is apparently the G. indicum of Ure’s Cotton Manufacture, 
p. 126 • 

Diagnostic Characters,— Stents ewt, somewhat hairy, branches spreading 
and ascending. Leaves when young densely matted, with shoit, thick, stellate hairs, 
which fall off in patches leaving a lew scattered all over both surfaces; ovatc-iotund, 
almost obsolete I y cordate, 3-5, rarely 7, lobed, lobes ovate, oblong, acute, constrict- 
ed at the base into the rounded sinus which in the young leaves rises up as a fold* 
stipules on the peduncles almost ovate, the others linear-lanceolate acuminate. Flow 
ers yellow with a deep-purple patch at the base, becoming reddish on the outside on 
passing maturity; bracleoUs small, slightly united at the base, ovate cordate, acute, 
shortly toothed : peduncles erect in flower, recurved in Iruit. one-fouith the length ot 
the petioles. Capsule small, ovate acute, 4-celled, with 8 seeds in each cell; seeds small, 
ovate, sub-rotund, velvet very short and firmly adhering, wool white or whitish-red. 

Syn. — Todaro cites the following references to this form: — G. herpa* 
CEl'M, var. OfiTUSIt'OLH'M, Wight, Ic.,t. 9; G. ALBUM, H\ fr A G. 
herbaceum, Mast, i n Ft. Br. htd. t ex parte. 

The peculiarities of the leaves, bractcoles, and capsules of this species 
are contrasted with those of G. herbaceum, Linn, in Todaro** plate IV. 
The leaves of the latter are larger, broader, more rotund and much more 
deeply cordate, with the lobes more rounded, and acute- apical ate, instead 
of ovate, oblong, acute as in G. Wightianum. . The bracfteolc is also 
broader, much thinner in texture, more deeply cordate and often gashed, 
somewhat resembling the bracteoles of the G. barbadense series. We 
have very carefully examined a large assortment of specimens of G. 
Wightianum and have come to put a considerable degree of faith in the 
value of the character of the hairs in isolating that plant not only from G. 
herbaceum, but also from G. neglectum. The latter has long spreading 
hairs and is only stellately t omen lose when hybridised with G. Wightianum 
just as that species shows a strain of G. neglectum by the presence on the 
veins, of a few of the long hairs. 

We have had the pleasure of examining in Mr. J. F. Duthie’s collec- 
tions of Gossypium, now deposited in the Saharunpur herbarium, one 
or two specimens bearing on their labels the remarks “the wild cotton of 
Merwara,” 44 apparently quite wild in the forests west of Birin Merwara.” 
Mr, A. E.l-owrie has also contributed a sample of the same plant found in 
fruit in Aimir on the 30th October 1883. Mr. Lowria remarks of this, 
“ the wilcf cotton 1 send you was found as a creeper over other trees.** 
These samples were kindly examined (in consultation) by Mr. Orummond, 
Deputy Commissioner, Kama!, who thought he could identify them as 
the wild cotton ai. tided to by him in his remarks below, in connection with 
the Province of the PanjAb. Mr. Drummond*t description of^the Karnal 
• wild plant * would lead to the supposition of its being G. neglectum, but 
we have seen no specimen of the plant referred to. We have already inci- 
dentally alluded to these samples, and need only add that dhey appear 
to be the wild, or at least semi-wild, condition of G. Wigfctiamflm* 

Hybrids op the herbaceum Series, 

There are numerous hybrids from G. Wightianum, but all we 
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have examined are hybrids with G. neglectum* more rarely with G. 
arboreum. These hybrids have more deeply segmented leaves than G. 
Wightianum, and possess the extra tcx>th in the sinus which we regard as 
characteristic of the G. arboreum series. They are either very hairy * if 
hybridised with G. neglectum (having both kinds of hairs) or almost sub- 
glabrous* if with G. arboreum. Of this latter class may be mentioned the 
common Himdtayan crop of which Dr. J. C. T. Aitchison’s No. 462 from 
Kuram Valley may be mentioned as a good type. We in fact regard 
Todaro as having isolated as species some of these hybrids, for example, 
the following, taken up in alphabetical order \ — 

(1) G. centum* Tod„ Cult . dei Cot., 160 . 

JJhis is said to be cultivated in India* its chief characteristic feature being the 
refluxed upper portion of the bracts. The description of the leaf as given by T oaaro 
would point to its being a hybrid from G. neglectum with pale sulphur-coloured 
flowers with a purple spot. The capsule is said to be fairly targe, cylindric, acute, 
4* rarely 3- celled, cells 7-11 seeded, wool short, white or reddish. 

(2) G. indicum, Lamk. ; Tod., Cult . dei Cot., i$o. 

This according to Todaro, is the Capas of Rumphius ( Amb . IV., 33, t. 12). 
'The Linn ran species, G. herbaccum* is, he thinks, a combination of the characters 
of G. Wightianum the plant he isolates as G. herbaceum, Linn., proper, and 
G. indicum, Lamk . The present restricted species is characterised by having 3-lobed 
lea\*s which are eglandulat and shortly pointed, and small bracteofcs, sub-entire or 
slightly toothed on the apex. But that description recalls G. obtusifblicm, of which 
it may be but a form WiLh more pointed leaves. 

(3) G. intermedium, Tud., Cult, dei Cot., /5J. 

This, Todaro, on the authority of Royfe (Cotton in India, r 42), says, is cultivated 
in India, chiefly in the Deccan, and is distinguished by the free re-curved segments 
of the style. It would, however, appear to be one of the h) brids between G. Wighfci- 
anum and G. neglectum, in which the *#gnients of the leaves are usually broad as 
well as the stipules. 1 he flower is large and opens wide in flowering. Capsule ovate 
acute, rough on the surface, 3-ceIled. each cell S-sceded . wool reddish white. 

(4) G. nanking, Meyen ; Tod , Cult, dei Co*., 147. 

This, Todaro says, is the hue Sank n cotton — a Chinese plant often grown in 
India under the name of G. religiosum ; the Nankin or reddish cotton ot L.dia 
being, he affirms, perfectly distinct and a form of G. hirsutum. The desertf * n 
given by Todaro, however, as ab.o his figure 111., suggests its being posMliy 
a hybrid between G. Wightianum, Tod., and G. herbaccum, t inn. The lower 
loaves are Rub-rotund, obsolctfly cordate, $-7 lobed, the lobes oblong obtus% with 
the base only slightly constricted ; upper leaves 3-5 lobed, lubes os ate obtuse. Flttwrs 
pale yellow with a purple spot; hracttulr* exceptionally small, ovate sub-rotund ; 
peduncles recurved in fruit, much shorter than the petioles. Capsules ovate acuta 
(in the figure shown as Sub-rotund) ; i-colled, cells mostly 5-secded, wool reddish yel- 
low. 
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( 5 ) O. roseum, Tod., Cult, dei C. t . 164. 

This it also said to be cultivated in India and is described as bcinp erect with 
slender spreading branches, fn the description of the leaf it approaches most to 
G. neglectum, Ficm>rr\ white or pale yellow with a purple tinge on the outside, 
petals remaining convolute!) tubular, thus never completely expanding, ab»' ended 
together b» low : bractcola rotund-ovate, dentate more or less united below. Calyx ♦ 
constricted at the base. Capsule very small, ovate acuminate, red-coloured, 3 -celled, 
c * tl- * ce ^ c, l J velvet*a»hy<olourcst as also the wool. ■ 

This would appear to answer to the description of some of ^ e Cottons of Eastern 
Bengal and Assam. 


4 H 
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Varuijility or thr Capsule and Seed in Gossypium. 

It will be seen from the above notes on some of Todaro’s species that 
twy would appear to possess few, if any* characters tlvat could be accepted 
as absolutely separating them. They differ mainly in the shape of the cap* 
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sule f the number of cells and seeds, and in the minor characters of the 
flower. Seeing that Gossypium is solely cultivated for its wool, it is not 
to be wondered at that every possible form and condition of fruit should 
be met with. Some years ago considerable interest was awakened (mainly 
by Dr. Forbes Watson) in the nature of the plants obtained from 3-4-5- 
celled growths of the so-called G. herbaceum of India. In the Annual 
Reports of the Government Experimental Farms, in the Bombay Presi- 
dency, numerous returns are published on this subject, which would seem to 
break down completely all botanical arguments based on these characters. 
Thus in Hyderabad (Sind) various experiments were performed, both with 
American and Sindf cottons, the results proving that the former show 
a most pronounced tendency to produce 4-celled and the latter 3-celled cap- 
sules, regardless of whether the seed cultivated had been obtained from 
3-4-5-celled pods. 

American Seed. 


Kinds used as Seed. 


3- celled . 

4- celled • 

5- celled . 
Not selected 


Totil number of 
Pods collected. 


4.633- 

6,354 

4,026 

5,814 


Percentage" of Tpods of each" 

KIND OBTAINED. 


3-cclted. I 4-celled. J 5-celted. 


6*6 

7 fi* 4 

il-7 

80*3 

2*0 1 

69*0 

5’ 1 

767 


14*9 

170 

2 </t> 

18*3 



Sindi Seed. 





1 

Percentage of Pops ok hack 



KIND OBTAINED. 

Kinds used as Seed. 

Total number of ! 
Pods collected, j 

i 

3-celled. 

! .-celled . 1 

1 ! 

5-ccllcd. 

3-celled 

j 

« I 

66*3 

33** 

0*1 

4-celled 

,3.146 

66*3 

33*6 

0*2 

vcelled . • « 

3,380 ■ 

*4** 

63*S 

3*4 

Not selected 

\ ! 

57*3 

4i‘3 

°'5 


Similar results were obtained by experiments continued in the follow- 
ing year ( Annual Report, 1887-88, pp. 5-7), and commenting on the experi- 
ments with the American seed it is stated, u The greatest percentage of 
pods are in every case pods with 4-cells, the normal number in this class 
of cottons. The seed from 5-celled pods has, however, produced the 
greatest percentage of similar celled capsules.” The remark regarding 
the Sindi cottons may also be reproduced : — 0 In this, as in the American, 
the percentage of capsules having the larger number of cells is lower than 
last year, but the tendency seems to be in the same direction, — that is to 
say, the seeds from pod£ with the greatest number of cells give the highest 
proportion of similar celled pods.” We are not told the particular growths 
of either American or Sindi cottons selected for these experiment!, but the 
inference seems justifiable that all the former shewed a strong tendency 
to become 4-celled, while the latter became 3-cellcd. From these facts we 
may at least assume that these are the chief specific peculiarities of the 
fruit in the two great series of Gossypium, and learn the futility of mak* 
ing species out of races or hybrids of Indian Cotton according to the s 
shape or divisions of the capsule. 
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DYE FROM GOSSYPIUM AND THE DYEING OF COTTON 

GOODS. 

The colouring matter seen in the wild cottons, and also in Nankin 
cotton, has been found, by 8chunck ( Memoirs of the Literary and Philo - 
sofhical Society of Manchester), to be present, to a limited extent, in all 
forms of cotton. Schu nek’s paper (/.<?.) ' On some Constituents of the Cotton 
Fibre/ investigated the substances contained in or attached to the frame- 
work of cellulose which constitutes the staple. He found that these sub- 
stances were almost insoluble in water but soluble in hot alkaline lye. 
The action of concentrated aqueous solutions of caustic soda and pptash 
had, however, been some time before observed by M. Afkan and turned to 
practical use by Mr. John Mercer, who patented a process now known as 
mercerising, by which the fibre was prepared for certain dye redactions. 
Mercerising may be expressed as an extreme and powerful process of 
hydrolysis or bleaching, accompanied with structural changes in the fibre. 
Not only is cellulose separated from non-cellulose, but the shape or con- 
tour of the ultimate fibre-cells is altered. Schu nek, however, confined 
himself to the examination of the substances separated in solution by 
alkaline lye, and which are afterwards precipitated by acids. The acid he 
employed was an excess of sulphuric, and the copious brown flocculent pre- 
cipitate when thrown down from the alkaline solution was found to be 
0*33 7 per cent, of the weight of * Dhollera ’ yarn employed. * Similar yarn 
of Middling Orleans yielded 0*48 per cent, of precipitate. 

On examining the material thus obtained, he found it to contain (1) 
Cotton wax : (2} Margaric acid ; (3) A colouring matter easily soluble in 
alcohol : (4) A colouring matter sparingly soluble in alcohol : (5) Pectic 
acid : and (6) Albuminous matter. 

Of these substances the pectic acid far exceeds the others in Quantity, 
then follow the colouring matters. But it is well known that, on bleaching 
» otton, it sustains a loss of 5 per cent, of its weight, whereas the total 
weight of the substances removed by Schu nek and afterwards precipita- 
ted by acid, amounted to only about 4 per cent. It is, therefore, assumed 
that the difference in loss on bleaching, w as either removed by the water or 
not precipitated from the alkaline solution by the acids used by Schurtr^. 
It is known, for example, that certain derivatives of pectine are not precipit.^ - 
cd by acids Hence it is not improbable, as contended by W'riters on this 
subject, that the substance that escaped observation in Schu nek’s experi- 
ments was parapectic acid, since that acid is readily soluble in pure water. 
A portion also of the pectic acid originally removed is assumed to be possi- 
bly converted, through the action of the alkali, into metapectic acid— a 
substance very soluble in water, and not precipitable by acids. 

These discoveries in the nature of the substances removed from cotton 
by bleaching and mercerising, have a direct bearing on many of the textile 
and dyeing industries. They are interesting also from a purely botanical 
consideration, since we learn that the colouring matter, in cotton, is a nor- 
mal constituent, which yields to bleaching. The interest in Nankin or 
khaki cottons, as supplying a nature-dyed textile of a desired colour, was, 
therefore, in the light thrown on the subject through Schunck's discov- 
eries, very probably mis-dirccted, since tne colour must of necessity be 
removable by the ordinary methods of washing with soap or other alkalis. 

Very little is known regarding a tinctorial property possessed by the 
snccics of Gos«rpitiiii. Recently, through the kindness of Mr, Beheram 
Shah, Forest Officer, Palanpur State, Bombay, we have had the pleasure 
of receiving a piece of cotton cloth said to have been dyed with a decoction 
of the roots of G. herbaceum mordanted with alum.’ A soft delicate co- 
lour has been thereby produced which, if permanent, might be turned to 
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much account. It ia remarkable that no other Indian writer appears to 
have observed the Natives of this country using the root ; few even mention 
the flowbrs as being soused, which, like those of Thespesia popuinea, 
afford a yellow dye. Mr. LJotard, in his memorandum cn the Dyes of 
India, incidentally mentions the dowers as being employed for dyeing pur- 
poses in the Mainpuri district. 

Mr. T. Wardle, in his report on the “ Dyes of India” states that the 
Collectors of Jacobabad ana of Hyderabad (Sind) had furnished him 
with samples of the dowers. Mr. Wardle obtained from these, according 
to the mordants used, various shades, which ranged from bright yellow, 
greenish yellow, and fawn colour, to orange, reddish, and brownish yellow. 
Commenting on this subject Mr, Wardle wrote, “Oojton dowers are very 
rich in yellow colouring matter. They will give bright yellow colours, 
and, as a dye-stuff, have much the same properties as Bute* dowers.” 

It may £>e here added that the above facts of a knowledge of the dye- 
property of cotton roots and dowers, being practically confined to Sind 
and Palanpur, might be accepted as denoting a more ancient acquaintance 
with the plant. If this inference be justifiable, it might perhaps l>e viewed 
as confirming the accuracy of the reports regarding a wild Gossypium in 
Sind, in certain parts <;f the Panjib, Rajputana, and the hotter localities 
of the North-West Provinces. 

In Gmelin’s Handbook the subject of a blub dye obtained from 
cotton seed is discussed. Dr. Warden, >n a note on this subject, sa\s, 
“ Cotton seeds contain a principle which, bv the action of acids, yields a 
blue colouring matter —cotton seed blue. This blue is not altered by reduc- 
ing agents, but is at once decomposed by oxidising ones. It is insoluble 
in water. An alcoholic solution gives a hne blue colour to fabrics cither 
mordanted or unmordanted with alum ; the colour, however, fades rapidly.’* 

The subject of Dyeing and Calico-printing is too extensive lobe 
dealt with collectively in this article The reader is, therefore, referred to 
technical works sucli 'as Ruck's Dyes of the Xorth-West Provinces ; 
McCann's Dyes and Tans of Bengal ; /Jot a rd*s Memorandum on the Dyev 
of India ; Crooks's Handbook of Dyeing; Hummel , The Dyeing of Textile. 
Fabrics* &c. Also to the separate articles in this work on the more impor- 
tant dye materials such as Indigo, Safflower, Lac, Madder, Morinda, 
&c., dec. 

FIBRE. 

This will be treated of in detail under the section of this article 
designated Cotton. It may be as well, however, to give here a brief 
account of the microscopical and chemical features of the floss. The 
cotton staple consists of elongated simple cells, developed around the seed, 
and is not therefore a bundle of cells or vessels as in the case of Flax, Jute, 
and other commercial fibres, l/nder the microscope cotton is seen to be 
an elongated cell or fibre, ribbon-shaped, with corded edges, thickest at 
the ba*e (the end of attachment to the seed*, and continued upwards without 
material change for three-fourths of its length, after which it tapers to a 
point. Each fibre vs twisted man) times on itself am] on transverse section it 
is seen to be a collapsed cylinder, "the walls, compared with the calibre, being 
of a considerable thickness. This is the appearance of the perfect fibre, 

there are often found many imperfectly developed or immature ones, 
w b»ch, though twisted like the perfect ones, arc thin and briule t/ and owing 
to the deficiency of cellulose do not manifest the double outline of margin. 
I he peculiar twistings give strength to the fibre and facilitate the process 
of spinning, the natural twistings becoming interlocked. These twistings 
do not exist on the fibre before the dehiscence of the pod. On ripening 
nourishment from the seed is gradually discontinued, a vacuum is thus 
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teft in the interior, first, at the apex, afterwards along the length to the base. 
The atmospheric pressure occurring on these hollow tubes causes them to 
twist and collapse. 

The mean length of the cells (popularly the staple) in Sea Island 
cotton is i ts inch ; in Egyptian 1*50 inch ; in Pernambuco 1*25 inch : in 
American vio inch ; in Indian o m g o to 0 65 inches. Cotton floss consists of 
nearly pure cellulose, together with only 1 to ijj per cent, of inorganic 
matter. The specific gravity of New Orleans is said to be 1-165, and 
Bourbon i*na Cotton is tasteless, devoid of smell, insoluble in water, 
alcohol, ether, fixed and volatile oils, or vegetable acids. It is soluble in 
strong alkaline solutions'and decomposed by concentrated mineral acids. 
The action of nitric acid, ike., \s referred to in the section under Mcdi- 
cine in the formalion of Gun-cotton and Collodion. The colouring matter 

S resent in the fibre has already been dealt with and need not be again 
iscussed in this place (Con/, with Dye, p . 32). Cotton exhibits a strong 
affinity for alumina, hence the use of alum as a mordant in dyeing. Iron 
stains it a yellow colour which, unless recent, cannot be removed by alkalis 
or soap. Oxide of tin, which has an affinity for the staple, is frequently 
used as a mordant in dyeing the fibre. Nitric acid and heat decompose 
cotton wool and f >rn t uxaUc at id. Sulphuric acid chars it, chlorine bleaches 
it. It is extremely combustible, burning with a clear bright flame. 

The stum yields a good fibre, which may be separated by retting. 
Several writers have alluded to this subject and recommended its utilisa- 
tion, but apparently t he people of India are not aw are of this fact, since no 
mention is made of their putting it to any useful purpose. Most malvaceous 
plants are rich in fibre, and doubtless the cotton stems are not in this re- 
spect different from those of Hibiscus, Ureas, Pavonia, It is probable 
that in the cultivation for the flobs a branched Stem is produced which 
might not be conveniently treated for its fibre. If it could be, the supply 
would naturally be very gieat and afford a new source of income to the 
people. 

COTTON-SEED, OIL, AND CAKE. 



Sports, Encyclopedia ; Balfour, Cyclopedia, &t., &c. 

After the floss has been removed, by the process technically known as 
ginning, the seeds are utilised either as cattle-food or as a source of oil. j 
Prior to the American war the seeds were viewed as useless, the difficulty j 
of preparing them as a manure being such as to prevent, to a targe ex- 
tent, their utilisation even as a ferttlixer. A writer, in the Report for 1874, 
issued by the Commissioner of Agriculture, Washington, says: 14 The 
seed in its natural state, or when converted into meal, has greater mano- 
rial value than any other single substance.” He supports this statement 
by giving an analysis of the ash of cotton-seed as follows ; — 

Per cent. 
3*3M 
1*075 
0-49® 


Potash • 

■ Soda 

Magnesia . 

Lime 

Phosphoric acid 


Par cent. 
35*440 
O’SlO 

15*067 

4*450 

50*016 


Sulphuric acid . 

Oxide of iron (or alumina) 
Chlorine 
Carbonic acid 
Sand and charcoal 


3*46S 

5*965 


1 

In spite of being so valuable a substance immense quantities wwe 
in America annually destroyed as useless; to some extent this is the 
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case in India to-day. Shortly after the war of secession attention was 
earnestly directed, however, towards the utilisation of the immense annual 
production of cotton-seed. The oi L was prepared and found to be of supe- 
rior quality, suitable for many industrial— and even, when purified, for culi- 
nary — purposes. The oil-cake was also discovered to be one of the best 
muscle-forming articles of cattle diet, and as a manure it was seen to be prac- 
tically unsurpassed. These facts were no sooner fully understood than a 
large and important trade sprang into existence, which has greatly en- 
hanced the \ Hue of American cotton cultivation. In the Report for 1888, 
the Commissioner of Agriculture of the United States publishes a long 
and interesting report on the subject of cotton-seed oil as an adulterant 
for lard. From that valuable paper the following facts may be abstract- 
ed. Cotton-seed oil being a liquid at ordinary temperatures, its specific 
gravity can be easily taken. For the purpose of comparison the rate of 
variation in the specific gravity of the oil can be determined, and its sptv 
cific gravity at any given temperature calculated : or its specific gravity 
can be directly determined at 35 0 , 40° or too° as may be desired. In the 
samples examined the specific gravities of theoris at 35 0 varied from 0*9132 
to 0-9154— the mean of 19 samples having been 0-9142. 

The colour produced in cotton oil by sulphuric and nitric acids is 3 
characteristic mark of the greatest value. This varies from a deep reddish 
brown to almost black. The refractive index of cotton oil is distinctly 
higher than that of lard. The variation in the index of refraction is in- 
versely as the temperature. For a temperature of 25 0 the mean retractive 
index of the samples examined was 1*4674. 

The rise of temperature which cotton-oil sustains with sulphuric acid 
is a very prominent diagnostic sign. In the samples examined the lowest 
increment of temperature noted was 80*4* and the highest 90??°. Cotton 
oil also possesses, in a much higher degree than lard, the property of ab- 
sorbing iodine, the mean of results obtained having been 109-2. But an 
even more characteristic property of cotton oil is its reduction of silver to 
the metallic state. 

Uses or Cotton-sbed Oil and Cakb.— m The crude oil has 28 to 30 
times the viscosity of water. At 20 C C. it has a specific gravity of 0*9283 and 
at 1 5°C. of 0*9306. It congeals at r9°C* to a*7*C. In taste and odour it 
resembles linseed oil, and in other properties it is intermediate between 
a drying and a non-drying oil. The refined oil has a specific gravity of 
0*9264 at 15°C. and congeals at -o°C. to ri°C.” (Pharmacog. Jnd ). 
44 Refined cotton oil has a pleasant taste, is almost odourless, and possesses 
a faint yellow colour. It resembles olive oil so closely that it is naturally an 
excellent substitute. But it has a slight drying quality which renders it 
unfit for lubricating machinery. It win never, therefore, take the place of 
sweet oil for that purpose.*’ ($ept; Comm . Agr$ m , U . A., f.c.). w Chemi- 
cally cotton-seed oil consists of palmatin and olein, and its ultimate per- 
centage composition is Carbon 76*40, Hydrogen 11*40, Oxygen 12*20. 

I Braunt .) Cotton-seed oil is not suitable for pharmaceutical purposes ” 
(PJtarmacog. fnt 7 ). Cotton-seed oil 41 is extensively mixed with olive-oil 
and often replaces it altogether; as a preventive measure, the Italian 
Government has levied a heavy duty on its importation. Large quantities 
of it are consumed by soap-makers, in combination with other dlls and fats. 
For lubricating purposes, some manufacturers prepare a * winter oil * 
from it, which does not thicken in cold weather, by precipitating and re- 
moving the stearine ; but its genuineness must limit its application. Its 
value in New York is about 18— 2od. a gallon. The cake remaining after 
the expression of the oil is invaluable as a cattle-fond and as a fertiliser, 
and is an important article of commerce.” {Spons' Encycl ). 
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“ The prejudice against the use of the oil lor domestic purposes is fast 
disappearing, and refiners now sell it largely for cooking purposes. In the 
New England States, the cotton-seed meal is used as cattle-food, the 
cattle being penned and the manure utilised as a fertiliser; while in 
the south it is in most instances applied direct to the ground, or in 
combination with other fertilisers. 99 {Jour. Soc* Arts t Lc.). Many writers 
deal with the value of cotton-seed cake as an article of diet for cattle, 
especially milch-cows. Cattle do not, it is stated, seem to take to it 
willingly at first, but eventually get to like it and then thrive remarkably. 
About 27 imperial stones of cake are got from 4 cuts, of seed. Long ago 
Ainslie wrote of South India that the seeds were fattening food for cattle, 
so that for many generations this appears to have been the chief, if not 
the only, use of the immense quantity of seed annually produced. Mr. 
H. J. 8. Ootton, however, in a report published in 187600 the Cotton Cul- 
tivation and Trade of the interior of Bengal, wrote There is no trade in 
cotton-seed, cither export or import, the cotton-grower from year to year 
preserving only sufficient seed of his own plant for future sowing/* It is 
thus highly probable that in many parts of India the value of the seed, 
even as a cattle-food, is and has been neglected. The value of the cake is 
however fully undcr.stowu here and there all over Asia. In the report of 
the Yarkana Mission, for example, it is stated Chat the seeds are pressed 
for oil and the cake given to fatten cattle. 

Expression of Oiu — u The seed coming from the ginning operation 
still has some fibre adhering to it, and has a tendency to accumulate in 
masses. These are thrown into a machine containing a screw-knifc revolv- 
ing in a trough, which divides the materials into particles fit for the 
screening operation. This is conducted, first, in a sieve with meshes that 
allow the sand and dirt to pass, while retaining the seed, and then in one 
through which the seed can escape, but not husks and coarse foreign 
matters. The cleaned seed is next passed through a special gin for remov- 
ing all remaining fibre (useful for paper-making and other purposes), and 
finally through a hulling-machine or decorticator, consisting ot fixed and 
revolving knives set so close as to sever the seeds. The nuller made by 
Mr. D. Kalmweiler, 120, Center Street, New York, was favourably netted 
at the Centennial Exhibition. Thus treated the seeds are taken thro’ 1 
one or more separators, which pass the kernels but retain the shells. r l * r 
kernels are pressed into cakes between iron rolls, and are then placed in 
steam-jacketed iron tanks, 4 feet w ide and 15 inches deep, where by con- 
stant stirring, and the action of dry heat obtained from injecting steam at 
35ft a square inch into the jacket, the oil is liberated from the cells in the 
course 01 about five minutes. The heated mass is then filled into sa». ks and 
subjected to repeated hydraulic pressure, till most of the oil is extracted. 
By this American plan, the yield from t,oooftof seed averages 4golb of 
husks, toft of cotton, 365ft of cake, and 135ft of oil.” {Spons* EncycL ). 
There are other American methods, also specially patented processes in 
England, but the above conveys the main ideas, rtV, great pressure on a 
cake of cotton meal prepared by baking, so to speak, the decorated 
seed. According to the reports published in America the usual yield 
appears to be 35 gallons of crude oil (or 315ft), 22ft of cotton floss obtained 
from the process ot cleaning the seeds, and 750ft of ke which does not 
contain more than u> per cent, of oil. The husk, at the same time, furnishes 
more than sufficient fuel for the machinery. In Spans' Encvitopttdui the 
following passage occurs regarding the yield “The yield of oil varies 
’sdth the season and the locality in which the seed is produced. In the 
United States, it is reckoned that for each tft of ginned cotton tnere are 
3ft of seed, or a total approaching 4,000 million ft, half of which only 
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Is reouired for sowing. One authority estimates that loojft of seed give 
2 gallons of oil, 48ft of oil-cake, and 6fb refuse fit for soap-making ; 
another says that one ton of American seed gives 20 gallons of oil ; a 
third, that the oil-product is 37 per cent, of the weight c3 the kernels ; a 
fourth that 2 gallons of oil and g6!b of cake are afforded by 1 cwt. of 
seeds, a fifth that 1 ton of cotton material yields at the rate of some 1* 
gallons of oil.** 

Indian Uses.— In India cotton-seed is chiefly used as a cattle-food, not 
as an otf-yiefder. Indeed, in this case, as in many other features of cotton 
cultivation and utilisation, the natives of India do not manifest that in- 
timate knowledge which characterises their acquaintance with most of the 
products of their country. While they grow many plants purely as sources 
of oil, for food, and lighting purposes, they seem to be practically ignorant 
of the fact that cotton-seed affords one of the most wholesome of oils. In 
Balfour's Cyclopedia qf India it is stated that 4< when obtained by pressure 
its colour, owing to the presence of a resinous substance, is of a very 
dark red, and 10 to 15 per cent, is lost in bleaching it. When prepared 
by steaming the seeds, and collecting the oil by skimming it from the 
surface of tne water, it has a bland, light-coloured appearance. ( Faulk- 
ner.)” In Cooke* s Oils and Oil-seeds tn India it is stated that cotton-seed 
is 4< in some localities considered abetter food for the working bullock than 
grain. It produces, under the action of the native oil mill, 25 per cent, of 
a good oil, which, by being purified, might grow into an extensive article 
of commerce. Mr. Bingham does not think it would answer to export 
the seed, as. owin* to the fibre adhering to it. and perhaps other causes, it 
is very liable to heat and deteriorate in bulk. The oil is said to be a 
very useful one, more so than most others for machinery purposes/’ (Afri - 
Hortr Soc. Ind. Jour . XII., .?*.?). The above passage is practically a rc- 
pnntot Mr. Bingham s remarks, in hisaccount of the oil-seeds of the Sasse- 
ram district (published in 1862), and it has been repealed in most works on 
this subject without being in any way amplified or confirmed. The 
singular silence, on the uses of cotton-seed, in the Gazetteers is practically 
a proof of the total neglect that prevails throughout India. The kabas 
or cotton with its seed is sold to the dealers who clean it and dispose of 
the seed as they please, returning a certain amount to the cultivators to 
be sown in the succeeding season. Were it possible to induce the culti- 
vators to clean their own cotton, the prospects of a large cotton-seed trade 
might be entertained. Whatever profit the dealers obtain from the seeds 
seems to be kept a secret, and all reports on cotton terminate with the 
sale on the part of the cultivator to the dealer. On this subject Mr. d. E. 
O Conor (in hls of Trade) has on more occasions than one urged 

the importance of placing the traffic on a more sound basis. In 188^87 
v h 15 CUn ° US that * which thousands of tons are 

2?™?! Eur0 £ C ? Vefy . yf?ar f" ,t9 oil ’ which ia used a substitute for 
dir^d fk yCt a ^ looted in India. Attention has been 

* W* trade in this seed more than once, 
kl th0Wl eff ^ and thc seed * ti!I Tno9t, y to wast* ” Again 
for* ^he^flrst^ Cotton ^? d « separately in tfie returns 

t,m f ,***'* y ear> The export* amounted to n£s8l cwt., 
tKai*^ 0 .^! w rC f a ^ h * °* rupees. 'I he quantity is probably not a tenth of 
Kw 1 Xm ta - b * for . e *P ort »*"d 11 ma y observed here that the United 
King dom imported in 1888 more than five million cwts. of cotton. 

^Wk^brinnfmS^V’ 0 * 2 hich onI ? cwu came from India, 
£?« sha£?£ IXZVlV™* ^P* India should take a 

particioate in thi/n/w^i ’* tf,e Indian cultivator in noway to 

participate, in this new source of revenue, from the Indian cotton crop? 
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It is admitted by many American writers that the income derived from 
the seed has made all the difference between profitable and unprofitable 
cotton cultivation. If the dealers in the future are to continue to pay the* 
cultivators the same average amount for cotton with its seed, as they did 
in the past (when the seed was worthless), an undue profit will fall into the 
hands that least deserve it. In this respect it would seem clearly the dut\ of 
those in authority to keep before the eyes of the cultivators the progress 
made in the cotton-seed traffic. The best incentive to cleaning their < wn 
cotton, preserving their own seed, and improving thecultivat.on generally, 
would aoubtless oe secured through personal gain. 

Some idea of the magnitude of this possible future trade may be learned 
from the fact that since India produced last year a little over 9 million 
cwt. of cleaned cotton, that amount must have been obtained from 27 
million cwi. of seed. Allowing half to be required for home consumption 
and 9fted for next crop, over 600,000 tons should have l»een available for 
export, or twice the quantity imported by the United Kingdom from all 
sources. 

Spec ml Opinions.— $ 44 The seeds are given to cattle to increase and 
improve their supplv -f milk. The seeds furnish an oil which is used for 
lighting purposes." (AW<i<n Mister % Kathe Hasar Disfrnsary , Hoshang - 
abad f tentrat Provinces). “The seeds are largely us< d in various parts 
of India in feeding rows, to increase the quantify and improve the quality 
of their milk." {Assistant Surgeon A fund* Lai Ghost , Bankipur ). 

MEDICINE. 

According to the United States Dispensatory 44 th* herbaceous 
part of this plant contains much mucilage, and has been used as 
a demulcent. The seeds yield by expression a fixed oil of the drying 
kind, which is employed for making soap and other purposes. The bark 
of the root has been supposed to possess medicinal virtues, and is now re* 
cognised in the U. S Pnarmaco ptria” 41 Cotton seeds have been employed 
in the Southern States with great asserted success in the treatment of in- 
termittents.” 14 A pint of the seeds is boiled in a quart of w ater to a pint, 
and a tea-cupful of the decoction is given to the patient tu l>ed, an hour rx 
two before the expected return of the chill.” Ainslte says that the seeds c 
G. barbadeuae, in the form of an emulsion, are given in dysentery and are 
supposed to be pectoral. They yield by expression an oil which is much j 
used, and is considered to have, in a peculiar manner, the virtues, worn 
externally applied, of clearing the skin of spots and freckles. A tea made 
of the young leaves is recommended in lax habits, and for preparing a 
vapour bath for the anus, in cases of tenesmus. Of the root of G. herba- 
ceum, A ins l la remarks that he suspects it possesses little real virtue. The 
Tamil doctors are, however, he adds, in the habit of prescribing a decoc- 
tion of it in strangury and gravel. Dr. Dymock (Pharm. /»«/., 225; 

says : ,f Eastern physicians consider all parts of the cotton plant to be hot 
and moist ; a syrup of the flowers is prescribed in hypochondriasis or ac- 
count of its stimulating and exhilarant effect ; a poultice of them is appbed 
to. burns and scalds. Cotton cloth or mixed fabrics of cotton with wool 
or silk are recommended as the most healthy for wear. Hurnt cotton is 
applied to sores and wounds to promote healthy granulai n ; dropsical or 
paralysed limbs are wrapped in cotton after the application of ginger or 
zedoary Up (plaster) ; pounded cotton seed, mixed with ginger and water, 
is applied in orchitis. Cotton is also used as a moxa, and the seeds as a 
laxative, expectorant, and aphrodisiac. The juice of the leaves is consi- 
dered a good remedy in dysentery, and the leaves with oil are applied as a 
plaster to gouty joints j a nip bath of the young leaves and roots is recoin- 
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mended in uterine colic.’* In the Ga eetteer of Bulandshahr cotton -seeds, 
btnauLi, are included in a list of the more commonly employed indigenous 
drugs : the properties assigned to these seeds are not however stated* Atten- 
tion appears to have been first drawn to the emmenagogue property of the 
cotton root-bark through the observation made by Dr, Bouchelle, of Mis- 
sissippi, that it was used by Negro females to produce abortion. On this 
subject Or. Dymock writes,— “ There appears to belittle doubt that it acts 
like ergot upon the uterus, and is useful in dysmenorrhcea and suppression 
of the menses when produced by cold, a decoction of four ounces of the bark 
in two pints of water boiled down to one pint, may be used in doses of two 
ounces every so to 30 minutes, or the fluid extract may be prescribed in 
doses of from 30 to 60 minims,” The above passage is almost word for 
word as originally published by the discoverer, so that the knowledge of 
this property is apparently confined to America. Thi9 fact may have a 
historic significance, for. although the people of India seem to have had 
a peculiar aptitude in discovering emmenagogues and aphrodisiacs, they 
failed to discover any such properties in this case, and the cultivation of cot- 
ton might therefore be inferred to be less ancient than is generally supposed. 

A special preparation of cotton is made, which removes its gr easiness 
and renders it absorbent This absorbent cotton may be further medicated 
with carbolic acid, salicylic acid, or boracic acid, and in this form used as 
an application or dressing to wounds. Its effects are chiefly due to the 
absorption of effused fluids and the protection it affords from the air. It 
is similarly used to arrest haemorrhage, its action being mechanical, but for 
this purpose the special preparation known as 4 styptic cotton * is gene- 
rally employed. Gun-cotton or Pyroxylin is prepared by dipping the 
floss in a mixture of equal parts of nitric and sulphuric acids, arid by after- 
wards washing freely with water and drying. This explosive substance is 
readily soluble in a mixture of ether and rectified spirit, forming the officinal 
Collodium or Collodion. 

Chemistry op Gossypium Bark. — In the United States Dispensatory, 
taken for the most partfrom the American journal of Pharmacy, will be found 
the chief facts regarding the chemistry of this substance. These opinions 
are briefly reviewed in the Pharmacographia Indica as follows; — “The 
bark contains starch, and when fresh, according to W. A. Taylor (1876), a 
chromogen , which dissolves in alcohol with a fresh yellow', gradually chang- 
ing to a bright brownish red. The same change takes place ..on keeping 
the bark for some time, when it yields a red tincture with alcohol. This 
substance was examined by Professor Wayne (1872) and W. O. Staehle 
(1878), who regard it as of a resinous nature. The latter obtained about 
8 per cent, of this substance, which is soluble in 14 parts of alcohol, 15 of 
chloroform, 23 of ether, and 122 of benzol ; also in alkalis, from which 
solution it is again precipitated by acids. The pota.<sa solution diluted 
with water is of a sage green tint. Glucose was likewise observed, and 
the aqueous solution of tne alcoholic extract contained a principle which 
gave a purplish-black precipitate with ferric chloride. O. 0 .^ Drueding 
(1877) obtained also a yellow resin soluble in petroleum benzine, a fixed 
oil, a little tannin, and 6 per cent, of ash.” 

Special Opinions— $ •• Cotton-wool is a filterer of atmospheric germs 
preventing their access to wounds, cavities of the nose, ear,&c., and for 
this purpose is very useful after operations, including those on the eye.” 
(Brigade Surgeon G . A.. Watson, Allahabad ). “The seeds largely increase 
the flow of milk, especially in cows, for whom handles (sic P banaufi-- Kd.) is 
one of the best articles of diet. When given to women the bandln is beaten 
up in a mortar with a little water; the mass is then strained and the juice 
mixed with rice and cooked into khir .** (Surgeon -Major C- W . Calthrop , 
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Motor), ,f The seeds are considered to be a nervine tonic and are gtven 
for headaches and brain affections." (Surgeon* Major Robb , Civil Sur • 
geon, Ahmedabad). “ Best application in burns and blisters.” (Assistant 
Surgeon Shih Chunder Bhuttacharji , Chanda , Central Provinces). “ The 
seeds, deprived of their outer coat, powdered and given in milk (in doses 
of 2 drachms) are used as a tonic. ” (/sf Class Hospital Assistant Lai 
Mahomed , Main Dispensary , Hoshangabad , Central Provinces.) u The 
young fruit is given to check dysentery / 1 (/. Umtnegtidien , Meltapollian, 
Madras .) “The oil from the sceas is used as a liniment in rheumatic 
affections . 11 (Honorary Surgeon P. Kinsley, Chicacole , Ganjarn , Madras ) 


MEDICIN K. 


DOMESTIC AND SACRED. 

The sacred uses of cotton have already been alluded to. Except among 
one or two aboriginal tribes the plant as such cannot bo said to be sacred, 
but the thread prepared from the so-called Xurma cottons is that alone 
prescribed to be worn as the Brahminical string. Tlw* stems of the cotton 
bush are largely used for agricultural purposes, being made into baskets 
in Bombay ana other paits of India. Throughout the Panjib they are 
used in making the wattle sides of carts, being supposed better suited to 
such purposes than fot f "tsket-work. One of the most universal usages of 
the dry cotton stems is as fuel : this may be seen in all the cotton districts. 

In U. C. DutCs Materia Medico, of the Hindus (under the Diamond) 
occurs the following curious passage ” Diamond is purified for medi- 
cal purposes by being endowed within a lemon and boiled in the juice 
of the leaves of Seabania grandifiora (*<»ki). It is reduced to a powder 
in the following manner : A p ; ece uf the root of a Cotton plant is 
beaten to a paste with the juice of some betel leaves. Both these vege- 
tables should not be less than three years old. Diamond is enclosed 
within this paste and roasted in a pit of fire. The process is repeated 
seven times, when the stone is easily reduced to a fine powder . 99 
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:v. G. Stocksii, Mad. ; FI. Br. Ind., !., 346. 

References. — Tod., Cult. Jet Cot., : Dymock, Warden, and Hooper, I 
Charm. Ind ., 1 94 * 22 $; Murray, VI. and Drugs, Sind, 64. 

Diagnostic Ciiakactkrs. — Leaves glabrous, palmate!) ( V5-t«*bcd* segment*; ! 
roundish or oblong obtuse. Bracteales deeply l&ciniate, **gments linear lanceolate. 
Flowers small, yellow. Capsule ovoid. Seeds dctoid of felted down, covered 
with yellow adherent cotton not easily separable. 

Habitat.— A shrub found on the lime-stone rocks of the coasts of Sind. 

Or. Masters and, following him, Todaro and OeCandolle, regard 
this as the wild condition of G. herbaceum. It may, however, be po inted 
out that the glabrous leaves, deeply laciniated bracteoles, and naked 
seeds ally it more strongly to some of the forms of G. haxbadenae. The 
interest in this observation lies in the fact that the most recently dis- 
covered wild species in Africa is viewed by Masters as very nearly aflied to 
G. barbadense. Doubt may thus bo admissible as to the desirability of a 
hard-and-fast isolation of the forms of Gossypitun into Old and New VV ^’d 
types, represented by G. herbaceum in the former and G. barbadense in the 
latter, otocka himself, while describing his wild plant, in the Gazetteer of 
Sind , calls it G. obtusifoliom, Roxb . ; and thus did not v; * it as distinct. 
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V. Hybrids and Hybridisation. 

. . e character of velvety seeds (below the floss) be accepted as an 
Asiatic peculiarity, the absence of velvet would have to be added to the col- 
lective characters given above for the indigenous American species of 
GoMypium. And if this view receive more support than it has hitherto 
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obtained* then the forms of cotton with broad leaves, laciniated bracteoles 
and velvety seeds (such as G. hirsutism), would have to be regarded as 
hybrids. As opposed, however, to this explanation of the velvety-seeded 
American cottons there are one or two considerations of importance : — 
Certain writers affirm that it is impossible to hybridise the American 
naked seeded with the Asiatic velvety forms, or, indeed, the Asiatic with 
any American. It is further contended that the American velvety seeded 
cottons were known and even held to be indigenous Western species prior 
to the recorded introduction of Asiatic cottons in America, which probably 
took place towards the end of the last century. So again G. hirau turn and 
other velvety -needed American forms show little tendency to revert to Asia- 
tic types, though in India they degenerate to almost valueless states. But, 
on the other hand* the ease, m certain cases, with which the velvet is in- 
herited or lost under simple cultivation, would point to its being an 
acquired and not an originally specific peculiarity, at least in the de- 
bateable species, the more so since, in the pure types of naked-seeded 
American or velvety Asiatic, the velvet is neither acquired nor lost 

It would thus seem desirable to have the question of hybridisation 
more carefully investigated. Not having the opportunity of performing 
such experiments we are compelled to content ourselves with a review of 
what has been written. That the Indian cottons have been freely hybrid- 
ised, naturally and artificially, goes without sayin?. That the same is the 
case with the American is equally true : the prized New World cottons are 
in fact mostly sports or hybrids. The debatable point is, can a hybrid be 
produced, crdocs such exist, between Indian and American pure cottons? 
Wtt are bound to admit that there seems, even in the face of all that has 
been written to the contrary, no good reason for supposing that American 
and Asiatic species cannot be hybridised. But it may be as well to give 
here the opinions of writers on the subject. Major Trevor Q/arke (Pro- 
ceedings , Madras Agri •Hort. Soc ., June 1871 ), in a letter to Mr. H. 
Rivett-Carnac, for example, made a direct statement opposed to the 
possibility of such hybrids : — 14 I strongly doubt, M he wrote, “ the possibility 
of any cross between exotic and Indian sorts, and fear you will be dis- 
appointed in this respect when your plants come to perfection. The Per- 
sian, which is an AmeriQan exotic or occidental sort, will cross with Sea 
Island, Orleans, or any other cotton of the Western World, but not with 
the true Indian plant. ** 

Mr W. Walton (in Cotton, its Culture , Trade , and Manufacture , Bom- 
bay, 1880) devotes a chapter to the subject of Hybridisation, He seems to 
have been influenced by so liberal an admiration of Dr. Wight’s botanical 
merits as to accept unreservedly the dictum laid down by that author that 
hybridisation of any two species of cotton 4i would be contrary to the laws 
of nature.** To do so, wrote Dr. Wight, “ it would be necessary to open 
the flowers before natural blooming, to cut out their stamens bc/ore shed- 
ding their pollen, and then to apply the pollen of the intended male parent 
to the virgin stigma; if its own pollen had once been applied, the other 
will not take effect.** As opposed to this emphatic statement it nted only 
be said that in India at least the difficulty is to find a cultivated cotton 
that is not a hybrid. Many authors describe, in great del ad, their va- 
rious methods of hybridisation, so that, in addition to the fact of most of 
the favourite growths of cotton being botanically hybrids, no such difficul- 
ty exists as stated by Wjght The failures which Mr. Walton cites, in 
support of his concurrence with Wight, were failures to naturally fertilise 
New Orleans with " native Indian cotton.” But the difficulty arises, 
what is native Indian cotton, and even still more so, what is New Orleans t 
We are, tor example, strongly disposed to think the latter a hybrid* as 
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most of the Indian cottons certainly are ; hence Dr. Forbes, Mr. A. 
Elphinston, and other writers on this subject very probably tried to pro- 
duce a cross between two hybrids— a matter which might have been an- 
ticipated to prove difficult. We are therefore unable to support Mr. 
Walton's contention, that these failures in one line of experiment prove the 
impossibility of any hybridisation. On the contrary, we believe that few 
genera are more easily hybridised artificially than, or have been so exten- 
sively hybridised in nature as, the species of Gossypium. This idea is 
borne out by Todaro's experiments in the hybridisation of cottons. That 
careful observer not only crossed many species artificially, but he gives it 
as his experience that it is almost impossible to check the natural hybrid- 
isation of Asiatic cottons. For example, he observed that G. Wightianum 
may be crossed with G. oeglectum or with G, berbaceum, var< micro- 
carputn, and that the hybrids take intermediate forms which connect the 
ancestral types. By continued cultivation he found that these hybrids 
were all fertile, but that they gradually approached their specific types if 
grown near each other, though preserved if they were kept apart. On the 
other hand, he noted that G. nerbaceum, var. microcarpum, fertilised G, 
Wightianum and G. neglcctum, but was never fertilised by them. By con- 
tinued cultivation of G ntbiceum, var . microcarpum, on sterile soils, To- 
daro noted that that form was far more liable to change its characters than 
was G. Wightianum when similarl) treated. He then adds that in these 
hybrids it is nearly always G. Wightianum that fertilises G. neglect urn, the 
reversion going to G. aeglectum, rarely to G. Wightianum. These are 
facts of great importance, and doubtless there arc many others of a similar 
nature which should imperatively lx? understood, before good results can 
be obtained in hybridisation. It would appear to be essentially necessary, 
for example, first of ail to thoroughly establish the characters of the species 
and to possess stock of the purest strain. Haring done so, experiments 
might next be conducted with the object of discovering the direction of 
successful and of injurious hybridisation, so as to be able to foster the one 
and avoid or check the other. Whether the hairy-seeded American cottons j 
are species or only hybrids with an Asiatic stiain we are not prepared t 
to state emphatically at present, but we repeat that nothing has as yet i 
transpired that proves a cross impossible between American and Asiatic 
cottons. 

In the Annual Reports of the Experimental Farms in the Bombay Presi- 
dency numerous reports occur on the subject of Hybrids and Hybridisa- 
tion. An interesting paper on this subject will also be found in the Report 
for 1872 (North-West Provinces and Oudh) from the pen of Mr. J. 
Simpson, Superintendent of the Cotton Farm nt Bulandshahr. In r he 
Journals of the Agri-Horticuliural Society of India numerous papers also 
appear on this subject. Thus, for example, Volume /. iOU Senes)* /<$.?* ro.?, 
Dr. d. V. Thompson of Sydney describes his process of h) bridisation in 
detail, and gives particulars of his favourite hybrid between Georgian and 
Maltese brown cottons, to w hich he gave the name of Georgia tintu. This 
was probably a cross between G. barbadense and G. herbaceum, or possi- 
bly p. religiosum, Roxb. In Volume 17. ( Old Series), /*<?-/ 5 /, Mr. H. 
Hamilton Bell discusses certain Indian hybrids. In Volume /. [Neu .Series), 
Proceedings i86?,x. f Major Trevor Clarke furnishes p. • .iculars of his 
having been working hard at the subject ol getting the arboreous sorts 
to seta and cross. Speaking of the hybrids he had produced, he wrote, 
M Many were mere scientific experiments, some were the prooucc of bad 
sorts, some no hybrids at all, and so on.'* In the same volume (Proceed* 
tugs for i86g ), Mr. 8. H. Robinson furnishes the Agri- Horticultural 
Society with cotton grown at Goosree from seed of a hybrid cotton produced 

G/448 


HYBRIDISA- 

TION. 



4 * 


Dictionary of the Economic 


GOSSYPIUM. History of Cotton. 

HYBRIDISA- by Major Trevor Of arke, a cross between Sea Island and Bourbon 

TI0N * ( Con/. with the remarks regarding Bamia Cottoo r p. 18 and p* 19.) 

It is perhaps needless to quote other passages in support of the conten- 
tion that hybridisation is possible, or that many hybrids exist. Suffice it 
to add that we are strongly disposed to regard all American velvety-seed- 
ed cottons as hybrids between the American and Asiatic scries of forms. 
When, or how these were produced is quite another matter, but that in India 
they should show no sign to revert to the G. herbaceum series establish- 
es one peculiarity of their hybridisation, but does not disprove their origin 
i as here suggested. There "are many examples of hybrias produced in a 
j particular manner, which invariably, in retrogression, produce one and not 
| the other strain. To arrive at a more precise conception of these 
supposed American-produced hybrids, it would be necessary to know 
whether, in the home of their birth, they show a tendency to revert to the 
G. barbadense series of characters. Their behaviour in India is of less 
consideration, since all American cottons degenerate rapidly in this country 
and often assume perfectly new, though inferior, forms. The acclimatised 
New Orleans cotton of India has lost, for example, many of its original 
j properties, but is as distinct as ever from cither of its suggested ances- 
tors. 

COTTON. 

References. — J. H. Van Linschoten. Voyage to the East Indies ( 159$), 
/., 55, T2g ; Dunlop , the Cotton Trade , 1S62 ; Arnold, History of the Cot- 
ton Famine , tS6§ ; Watts, the Cotton Supply Association , tkji ; Annual 
Reports of the Cotton Supply Association ; Donnell , History of Cotton, 
I&7 2; Royle , Culture and Commerce of Cotton in India , §8g§ ,• Prod, 
Res., i2 ; 42, 67, 75, 78, 84 214, 221 ; Aytoun, Origin and Distrtb.of 
Cotton Soils of India ; Forbes Watson, Rep. on Cotton Gins , and Clean - 
ing and Quality of Indian Cotton / Fivett-Camac, Minute on. Cultivation 
or Cotton ; Medlicott, Cotton Handbook for Bengal, 1 862 ; Moore, East 
Indian Cotton , its Adulterations , and Acts passed to suppress the same , 
*Hj2g Schofield, tfote on Ind. Cot., ; Reports of Proc . of East Ind . 
Co., on Cot., 1836; Numerous Official Repts and Cor,, Rev.& dgrt. 
Dept., Govt, of India ; Parly. Papers : — On Cotton exported from In- 
dia, 1847 : On Measures taken to Improve Cotton Cultivation in India, 
1857 * Cotton Cultivation in India and Prospect of Supplies to England, 
§863 ; The Cotton Supply Reporter ; Urt , Cotton Manufactures, §86r. 
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449 Perhaps no more remarkable example of a sudden development exists 

in the whole history of Economic Products, than in the case of cotton. 1 he 
enormous importance, at the present day, of the fibre in the agriculture, 
trade, manufactures, and daily wants of the people of nearly the whole 
world, render it difficult to believe that only a few hundred years ago 
cotton and its products were practically unknown to the civilised nations 
of the We9t, 

But it is perhaps even more singular that a fibre which has for cen- 
turies been the staple article of clothing in India, and elsewhere in the 
East, should scarcely find a place in the early classical literature of these 
countries. Nearly all the beautiful and the useful plants of lnd|a, if not 
of Asia, have their properties extolled by the Sanskrit poets, ant) indeed 
are frequently dedicated to the gods, but cotton— the plant above atll others 
which might be expected to have formed a theme for nature worship — is 
passed by. with only the most incidental allusions to its properties. In- 
deed, it is only in modem works that the fibre is unmistakeably referred to. 
Evidences exist, however, amongst certain of the aboriginal tribes of Inda 
of what is perhaps a much more ancient knowledge of the plant. For 
example, the Khonds grow a cotton-bush in the place selected for a new 
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settlement, and in after years the village plant is tended as sacred and HISTORY, 
carefully watered. This custom is probably of very ancient origin, and ! 
may denote a superstitious regard for the plant, probably derived from j 
the knowledge and appreciation of its valuable properties. J 

The Sanskrit word translated “ cotton ** is perhaps first mentioned in cotton In 
the Institutes of Manu, where, in Book //., No . 44, it is staled that, “the Sanskrit 
sacrificial thread of a Brahman must be made of cotton, so as to be put on Literature, 
over his head in three strings/* The word used in that passage and trans- , 
lated cotton is \kdrpds() from which has been derived, accord- - 

ing to most writers, the modern Hindustani kapds, and even the Hebrew ( 
harp as (the “green hangings ** of the Book of Esther). The frequent con- j 
fusion in ancient classical terms for textile fibres, which will be further ! 
commented on below, has led many to believe that the hdrfdsi of the Insti- : 
tutes of Manu may not necessarily have been cotton. I he probability, { 
however, is that it really was so. Not only does the term in gtneral use for 
cotton at the present day evidently owe its origin to that word, but the brah- 
minical threads are, up to the present date, made almost, if not quite, ; 
exclusively from the fibre of G. aiDoreum, a plant, in many parts, considered 
the exclusive property of the Brahmans, and generally planted near tem- i 
pies, or the abodes of faHrs. 1 

Be this as it may, it is certain that at the time of the Institutes of Manu ! 
spinning and weaving were not only known, but the art of starching or ; 
weighting a textile was also practised, and the admissible amount pre- ; 
scribed. In Book VIII . , No . 2j6 t it is enjoined that for “stealing thread, j 
raw cotton, materials for making spirituous liquors, &c./' the fine should j 
be thrice the value of the article stolen. Again, at No, 39 7, “ Let a weaver, j 
who has received ten palas of cotton thread, give them back increased to \ 
eleven by the rice water, and the like used in weaving ; he who does other- . 
wise shall pay a fine of tw'elve panas.** A still earlier notice of the process i 
of starching probably occurs in the Rig Vtda , Hymn /05, v. 8 t where the j 
following is to be found: “ Cares consume me Satakratu, although thy wor- j 
shipper, as a rat gnaws a weaver’s thread.*' Commentators have explain- : 
cd tnat the rat's temptation was probably the starch, in which the threads . 
had been steeped to improve their tenacity and strengthen the fabric. 

The picture thus raised of the character of the textile industries of India, 
some two thousand years ago, meets its parallel only in the injunctions ! 
laid down for domestic life. Book VIII No. 306, of tk e Institutes of Manu J 
deals with the regulations concerning washermen. “ Let a washerman I 
wash the clothes of his employers by l*tlc and little, or piece by piece, and ! 
not hastily, on a smooth board of Salmal i-wood : let him never mix the ! 
clothes of one person with the clothes of another, nor suffer any but t'?e . 
owner to wear them." (For So/mu/i-wood cf. with Bombax and Erioden- 
dron.) We are thus led to believe that not only were spinning and wearing 
fully understood, but that a civilisation existed in that early age, in 
which the social habits of the people differed little from those of the present 
day. Accepting as correct the interpretation of the early harpdsi as cotton, 
we have no alternative but to believe that the arts of spinning and weaving 
were perfectly understood in the East, at a time w hen the textile industries 
of the West, through ignorance of cotton, were in a much more backward 
condition. 

It is extremely difficult, if not quite impossible, to determine the earliest Cotton fn 
mention of cotton in Persian, Arabic, and the Western classics, owing to the LtteratufS 1 . 
Confusion of names for different fibres. Thus katdn is an old Arabic 
word for flax, but may also have been used for cotton, since it apparently 
gave origin to the European words now in use for that fibre, such as 
Cotton, Cotone \ltal.) 9 Coton (*>.), &c. ; on the other hand, the Ara- 
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» and panbah of the Persians are all now translated cotton, though 
their original meaning is doubtful* 

In Greek the word karpason is generally translated “cotton/* but has. 
often been rendered “ flax.” The fiwirof of the early Greeks was the fine 
linen used for making mummy cloths, but by later writers it was applied 
to cotton. The words kirov and linum have sometimes been translated 
u cotton,” just as karpason has often been rendered “flax.” Yates (in 
his Textrin u m Antiquorum} says that some poets assume a license in the 
use of the word carbasus, and Dr. Robertson points out that doubt may 
be admissible as to whether cotton was even known to the early Romans, 
since garments made of that fibre are nowhere specified in the laws de 
Publidinis el \Wtigahbt<s % while, on the other hand, imported spices and 
precious stones find a recognised place. It may also be viewed as signifi- 
cant that, with writers at the beginning of the Christian era, it was custom- 
ary to speak of cotton and cotton goods by names not in use prior to 
that date. Thus Pliny refers to the Gossypinos or Gossypion of the island 
of Tylos, and a misapplication of a term derived from silk became general, 
Bamhacinus (made of cotton), Bambocaritts (cotton dealer). &<\ 

{ Bowbax is the generic name given bv botanists to the silk-cotton tree. 

It is thus evident that no reliance can bo placed on any of the terms 
above mentioned as necessarily meaning “ cotton,” and that it is only pos- 
sible to identify a reference to it by the context. 

Herodotus is, perhaps the first who seems t<> refer to the fibre. In his 
account of India he writes, “ The wild trees of that country bear fleeces as. 
their fruit, surpassing those of sheep in beauty and excellence; and the 
Indians use cloth made from these trees.” He further states that the 
cuirass sent by Amasis, King of Egypt, to Sparta, was “ adorned with gold 
and with fleeces from trees.” Ctisias, the contemporary of Herodotus, 
was also acquainted vc ith cloth made from tree-wool. 

But perhaps the first unmistakeable reference to cotton is by Theo- 
phrastus, subsequent to the expedition of Alexander into India. He 
describes the trees from which the Indians made cloth, as 44 having a leaf 
like that of a black mulberry, the whole plant resembling the dog-rose. 
They set them in the plains arranged in rows, so as to look like vines in a 
distance.” The plant thus described is unmistakeably cotton, and the 
passage indicates that not only was the fibre known, but that the plant 
was cultivated, at least in North-Western India, at that early date. 
Nearchus described the garments made from this tree-wool, slating that 
the natives wore a cloth “ which reached to the middle of the leg, a sheet 
folded about the shoulders, and a turban rolled round the head,” a de- 
scription which accurately describes the clothing of the people of many 
parts of the country at the present day. 

^ 0 tn n The first mention of cotton, considered as an article of commerce, is 

Commerce. found in M the Periplus of the Erythraean Sea,” by Arrian, who probably 
lived towards the end of the first century. That writer, who was at the 
same tjme a rncr bant and traveller, sailed over the whole of the Arabian 
Sea, and described in detail the articles of trade of many the coast 
towns of I ndia. According to Arrian it appears that, in his time^ the Arabs 
exported Indian cotton to Aduti, a port on the Red Sea, and that a trade 
was established with Patiala, Ariake, and Barygaza— -the modern Broach. 
From the latter a great quantity of cotton cloth, made in the neighbourhood 
and also obtained from the remote parts of the country, was exported. 
Masulia, the modern Masulipatam, was also then, as it is to this day, 
famous for the manufacture of excellent cotton stuffs. The muslins of 
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Dacca seem also to have been known* They arc described as superior to I HISTORY* 
all others, and are said to have been called gangitiki by the Greeks, a 
name indicative of their manufacture on the banks of the Ganges, 

The knowledge of the manufacture of cotton appears to have extended Spread of 
into Arabia ana Persia about the beginning of tne Christian era. From 
these countries cloth locally manufactured, or imported thence from 10 
India, may have found its way to Rome and the richer cities of the 
Greeks. But such supplies must have been very rarely obtained, and the 
silence of classical authors on the subject is a proof of the want of regular 
imports of the material. Even after regular commercial intercourse had 
been established between Rome and the East, cotton, considered as a 
material capable of being woven, appears to have excited little interest. 

It may in fact be inferred from the silence of writers of the middle ages that 
cotton was even then but little known. While they write in full detail of 
the ordinary articles of clothing, of wool, linen, and silk, they make no 
mention of cotton. 

From India, there is no doubt, the cultivation of cotton spread into 
Persia, Arabia, and Egypt, from whence it probably extended into Central 
and Western Africa, from Persia the culture migrated into Syria and 
Asia Minor, also into Turkey in Europe, and thence into other parts of 
Southern Europe. I* is doubtful at what period the plant first crossed the 
Mediterranean, but the earliest account of its cultivation on the European 
shores, is to be found in the works of Eben el Awan of Seville, who lived 
in the twelfth century. He describes the method employed in Sicily and 
Spain, to which the plant had doubtless been brought b> the Arabs. About 
the same period cotton stuffs, manufactured in Turkestan and by the Arme- 
nians, became an important article of commerce between Asia and the 
Crimea. 

On its arrival in Europe, cotton-wool was first employed in the manu- 
facture of paper, and for padding quilts, cushions, The art of spin- 

ning its short staple was only learnt in Europe after the delicate manufac- 
tures of the East had permeated the whole world. Thus, long before any 
mention is made of cotton manufacture in Europe, records exist of paper 
made of cotton being commonly used at Cambridge. 

But more astonishing still than the skiw progress of cotton to Europe is China, 
the fact that China, which, from very remote times, held intimate commer- 
cial intercourse with India, should nave known nothing of the arts of cul- 
ture and manufacture of cotton until the thirteenth century, when they 
were introduced into that empire by the Mongol-Tartar dynasty. T.*o 
Arabian travellers who visited China in the ninth century observed “The 
Chinese dress, not in cotton as the Arabians do, but :n s.lk. M in the sixth 
century records exist that the Emperor Ou-ti possessed a robe of cotion, 
which nad probably been presented by «-oine foreign ambassador, and was 
held in great esteem. Towards the end of the seventh century it is known 
tliat the plant was growm in gardens for the beauty of its flowers. At first, 
as in England, there was great opposition to the new staple, but the culti- 
vation gradually increased, until it reached its present importance, being 
now in China as in India a valued crop. The quantity produced annual!* 
has been estimated at as much as 12,000,000 bales. Whether that be a 
correct estimate of Chinese production or not, the outturn must be enormous* 
since the lower orders (now-a-days> are all clothed in coit ***-, 

Turning to the New World, we find that cotton has probably been used £f Wo rJ n 
from the earliest times. It is connected with some of the most ancient be- K * w WoPI * # 
liefs of the alwriginal peoples of South America. Thus, M. Agassiz, in 
his work on Brazil, recounts a strange legend respecting the cotton plant, 
according to which Caro Sacarbu, the first of men and a dc mi-god, pulled 
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the ancestors of the human race^&xn the bowels of the earth by means of 
a cotton rope. Oolumbus found cbtton in use among the natives of 
Hispaniola, but only in the most primitive way. Oortez found the manu- 
facture in a much more advanced condition in Mexico. The Spanish his- 
torian informs us that “ The Mexicans made large webs, as ddicate and fine 
as those of Holland. They wove their cloths of different figures and 
colours, representing different animals and flowers. Of feathers inter- 
woven with cotton they made mantles and bed curtains, carpets gowns, 
and other things, not less soft than beautiful. With cotton also they 
interwove the finest hair of the belly of rabbits and hares, after having 
spun it into thread ; of this they made most beautiful cloths, and in parti- 
cular winter waistcoats, for their lords.’ 1 

With the rise of Muhammadanism and the conquests of the Saracens, 
the knowledge of spinning and weaving cotton probably spread to 
Europe, consequently we find the delicate cotton fabrics of the East 
first imitated in Italy and Spain, during the twelfth or thirteenth century. 
From these localities the art of cotton manufacture became diffused and 
extensively established all along the Southern shores of the Mediterra- 
nean, but it was confined to that area till the sixteenth century. The 
Dutch then succeeded in depriving the Portuguese of their Eastern colo- 
nies, and not only extended their ow n imports of cotton goods, but, towards 
the end of the century, began to manufacture at home. 

From the Low Countries the industry passed over to England in the 
seventeenth century. On the arrival of cotton goods at the Mediterranean 
ports, these fabrics became known and valued in England, and gave rise 
to imitation. Thus Camden, writing of Manchester in 1590, says, " This 
town excels the towns immediately around it in handsomeness popu- 
lousness, woollen manufacture, market place, church, and college, but did 
much more excel them in the last age, as well as by the gljjrv of its 
woollen cloths, which they call, • Manchester cottons.’ " In 1611 Roberts, 
in his '‘Treasure of Traffic,” writes, "The fowm of Manchester buys 
cotton wool from London, that comes from Cyprus and Smyrna and 
works the same into fustians, vcrmillions, and dimities.” About this time, 
however, calicoes began to be imported in greater quantities from Holland, 
Portugal, and also from India direct, with the result that Indian chintzes 
became so generally worn (to the detriment of the woollen and flaxen 
manufactures at home) as to excite popular feeling against them. Dis- 
putes arose as to the question of duty on these goods. Thus, in 1664, 
Pepys writes in his diary, "Sir Martin Noel told us the dispute between 
him, as framer of the additional duty, and the East India Company, 
whether calico be linen or no, which he says it is, having ever been 
returned so. They say it is made of cotton wool and grows upon trees/*’ 
In 1678 complaints from those interested in woollen manufactures became 
louder and a pamphlet was issued, called " The Ancient Trades Decayed 
and Repaired again,” lamenting the detrimental effect of imported cot- 
tons. This dissatisfaction steadily increased, till, in 1 700, Acts were passed 
which prohibited the introduction of printed calicoes for domestic use, 
either as apparel or furniture, under a penalty of £200 on the wearer or 
seller. But this did not prevent the conti nuea use of cotton goods, quan- 
tities of which were smuggled into the country. 

Towards the end of tne seventeenth century cotton printing wis estab- 
lished in England, and English prints began to combine with ledian m 
ousting woollen goods. Thus in 1708 the Wt$kly Review of Daniel De Foa 
contained the statement that above half of the woollen manufacture was 
entirely lost, half of the people scattered and ruined, and aff this by the 
interference of the East India Trade.” Dissatisfaction increased, till in 
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1720, an Act was passed prohibiting altogether “ the use or war in Great 
Britain, in any garment or apparel whatsoever, of any printed, painted, 
stained, or dyed calico, under the penalty of forfeiting to the informer the 
sum of £5/' By the same Act the use of printed or dyed calicoes, “ in or 
about any bed, chair, cushion, window curtain, or any other sort of 
household stuff or furniture," was forbidden under a penalty of £20, and 
the same attached to the seller of the article. This Act, however, though 
confirmed in 1721, appears to have had little permanent effect, since in 
1728 we find another author writing of the prevalent evil of theconsump- 
tion of Indian cotton manufactures, which he ascribed to the “ passion 
of ladies for their fashion." 

In 1736 the law, since it struck at the existence of the now rising cotton 
manufactures of England, was modified so far as to permit the manu- 
facture of calicoes M provided the warp thereof is entirely made of linen 
thread." 

During the succeeding thirty years the mechanical achievements of Wyatt 
Kay, Hargreaves, and Arkwright, by reducing the cost of manufacture, 
and contributing to the production of more perfect and cheaper fabrics, 
placed the English manufacturer in a position to dispense with a consider- 
able proportion of thu pu*t-.ttive legislation whicn previously existed. 
Accordingly, a law was passed in 1774, sanctioning the manufacture of 
purely cotton goods, rendering English calicoes subject to a duty of id. 
per square yard, but still prohibiting the importation of such goods. 
The numerous inventions perfected about the end of the eighteenth cen- 
tury, together with the withdrawal of restriction in manufacture, led to so 
wonderful a development of the cotton trade, that it became not only 
necessary to seek new markets for English manufactures, but also for more 
abundant supplies of the raw material. In 1697 the amount of cotton 
imported into England was 1,976,359 Jb, up to 17493** did not materially 
increase, in 1751 it was 2,976,610ft, the average from 1771 to 1775 wa# 
4,764.589ft ; but from 179610 1800 it increased to the annual amount of 
37.350.2 /6ft. At this period the West Indies appear to have become 
the best and largest source of supply, and prices seem to have ranged 
from 20J. to 3od. per ft, though In 1799 the average price of West India 
and Berbice cotton was as high as 37 d. per ft. 

Up to the commencement of the present century America contributed 
but a very insignificant portion of the cotton consumed. It is staled that 
"in 1784 an American ship, which had imported eight bags of sotton 
into Liverpool, was seized, on the plea that so much cotton could not be 
the produce of the United States. The imports from America in fact 
continued to be vci y small up to the end of the century. In 1790, for ex- 
ample, Europe received 18 hags; in 1791 the total exports of cotton from the 
United States were 180,316ft, but in 1704 they amounted to 1,601,700ft, 
and by the year 1800 tney had increased to nearly 18,000, oooft. 

At* the close of the war in 1815, when prospects of foreign trade began 
to brighten and to lead to an increased demand, the production of cotton 
in America received a fresh impetus, and the subsequent progress *\ts 
rapid, and continuous. The lead then taken by the Southern States was 
steadily maintained for nearly half a century, and a practical monopoly 
was eventually established. With increased production cam ! ower prices; 
cotton worth 22 d. per ft two vears before fell in 1819 to 1 s. 9 in 1848 to 4|a. 
per ft. r™ j 

This great increase in the importance of America, as a cotton-growing 
country, early led the Directors of the Honourable East India Company to 
commence operations for the purpose of improving the quality and increas- 
ing the quantity of Indian cotton for export to England. Full information 
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regarding cultivation and trade was called for as early as 1788. In 1790 
numerous reports were received which showed the chief districts of the 
several provinces in which cotton cultivation was then carried on, and 
recorded many interesting facts regarding the methods of cultivation. 
In a 44 Report on the Proceedings of the East India Company in regard 
to the Production of Cotton Wool n the following passage occurs : — 44 From 
this period great attention was bestowed with a view to the production 
of a larger and better supply of cotton in the provinces under the Com-* 
pany’s Government, as well for the advantage of the native cultivators 
and manufacturers, as for the benefit of Great Britain. Endeavours were 
made to prevent adulteration in the cotton purchased from the native 
merchants) and in order to reduce the expense of freight, screws for com- 
pression were brought into successful use, and subsequently carried to 
great perfection.” 

The imports into Great Britain from India during the years 1800 to 1809 
averaged 12,700 bales per annum ; and owing to the influence on the cotton 
trade of the American embargo in 1 808, the quantity brought over in 1 8 to 
amounted to 79,000 bales {27,783,700ft). 44 In 1818 the export to the 

United Kingdom amounted to 247,300 bales (86,555,0001b) — the largest 
quantity exported from India up to 1833.” The report continues, 44 In the 
import of every year there was generally among the consignments some 
good clean cotton ; but the greater proportion was not suitable for spinning 
in this country, and was therefore re-exported to the Continent. The 
Company persevered in their energetic measures for the improvement of 
Indian cotton, but without much success. 

The final result of the contest between America and India in cotton 
supply is too well known to require any recapitulation in this place. From 
1818 onwards the respective quantities of Indian and American cotton in 
the English market never again approached each other till about*the time 
of the American war. Duringthe first fifty years of the present century, 
Indian cotton exports were characterised by the most extraordinary fluc- 
tuations. Thus in 182 f the imports from India had fallen to 20,000 
bales; in 1841 they rose to 278,000 bales; in 1848 they again sank to 
49,000 bales. America, in short, had gained command of the market, and 
India was considered only as a supplementary source of supply, resorted 
to mainly in the event of a short crop from the West. It was not till the 
blockade of the Southern Ports, during the American civil war, that India 
again became one of the main sources of supply to the English cotton 
market. The effect of that war is not only shown by the increase of Indian 
exports but by the extraordinary rise in value. Thus, previous to war, 
Indian cotton sold for between 2 and 3 annas per pound, and during the 
crisis attained the high value of 11 annas 5 pie. With the recovery of 
American trade, Indian cotton again decreased to its normal value and 
has since fluctuated between 4 pence and six pence a pound The following 
analytical tables of the imports into Great Britain, and statement of prices, 
will perhaps, however, exhibit, in the shortest way, the striking fluctua- 
tions of the American and Indian trades during the ten years previous to 
and folio the War of Secession 


i 

\ 

1 

G. 449 



Imports of Raw Cotton into the United Kingdom, in fiaies, during the ten years previous to the American Wor, viz., from 

iS$u to i8$q , imttuive. 


Products of India, 


49 



G. 449 














Imports of Rav Cotton into the United Kingdom, in Boles, for the ten yean ending 186 j, together with thote of /gyo. 


50 


Dictionary of the Economic 


GOSSYPIUM. History of Cotton. 



I < 

G. 449 


Products of India , 


5 « 


History of Cotton. {Watt & Murray) GOSSYPIU M 


The causes of the decline of Indians hold on the European market, 
during the first half of this century, are abundantly shown in every report 
on the subject. Imperfections in methods of picking, cleaning, and packing, 
together with extensive adulteration, rendered many of the Indian consign* 
ments practically valueless, and largely increased the demand for the clean 
American cottons, which thus rapidly obtained a stronger hold on the mar- 
ket. The great development in machinery, which coincidently took place, 
resulted in improvements being directed towards the utilisation of the 
clean, long-stapled, high quality American cottons. As a consequence, 
the short'Stapled Indian flosses soon became entirely unsuited for English 
machinery, and thus their market price rapidly fell. With diminished prices, 
and a bad name, inducement to improve the quality of consignments 
became less and less, till such a statement as the following became only 
too true : — An inferior and dirty article is by far the most profitable 
article of native trade, even so to European merchants.*’ 

Notwithstanding many endeavours on the part of the East India 
Company, but little improvement was effected. In 1829a Regulalion(III. 
of that year) was introduced for the suppression of the adulteration of 
cotton, but with no practical result. Attempts were therefore directed to- 
wards the improvement of Indian cotton by the introduction of American 
seed — attempts which were energetically aided by the A gri,- Horticultural 
Society of India, and by many private "individuals. Thus, in 1830, the 
Society started a farm of 500 btghns at Akra, near Calcutta, for tne ex- 
perimental cultivation of cotton. This endeavour was prosecuted, and 
acclimatised seed freely distributed till June 1833, when the lease of the 
farm having expired, the Society did not deem it necessary to keep up the 
establishment. In 1837, £200 of t he Society’s money was set apart for 
procuring seed, and an annual grant of R 1,000 voted for the same purpose. 
And the whole of that amount was ordered to be expended on Upland 
Georgian. The earlier publications of the Society in fact teem witn ac- 
counts of similar patriotic efforts. 

In 1838, ten experienced planters were procured by Government, from 
the Southern States of America, for the purpose of establishing the culti- 
vation of New Orleans cotton. They were furnished with seeds, ploughs, 
hoes, and gins, and began operations about 1840-41. Three were stationed 
in Bombay, chiefly at Broach ; three in Madras, at Tinnevelly and after • 
wards at Coimbatore; and the remaining four, sent to Bengal, com- 
menced experimental cultivation in the Doab and Bandelkhand. With 
varying success these cotton farmers continued their efforts, until it became 
manifest that permanent improvements were not likely to be attained. 
Besides many natural difficulties, much opposition from the natives was 
encountered. This was overcome in Dharwar only, the one great instance 
of success, by the personal influence of the Collector and his assistants. 
For a full account of these experiments the reader is referred to the publi- 
cations of the Agri.-Iiorticultural Society of India. 

Notwithstanding the want of success which attended lhe.se endeavours, 
a firm conviction was still entertained that the speediest and surest way tothe 
improvement of Indian cotton was by the extensive use of exotic seed. J.arge 
quantities were accordingly sent to India by the Cotton Supply Associa- 
tion, and w r cre also distributed bv the A gri.-Horticultural Society of India, 
but with the old result of general failure. Up to the dat. >f the American 
war, and the consequent cotton famine, it appeared as if Indian cotton 
would be gradually driven out of the market. At that time, however, 
merchants in Europe naturally turned to this country for a great part of 
their supply, and energetic efforts were renewed by Government to meet 
the demand and improve the quality. These endeavours were materially 
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aided by private enterprise; notably so by the English Cotton Supply As- 
sociation. In 1863 a Cotton Commissioner was appointed in the Bombay 
Presidency ; in 1864 a similar appointment was made for Berar and the 
Central Provinces. A Cotton Frauds Bill was submitted in 1862-63, and 
became law as the Bombay Cotton Frauds Act, IX. of 1863. 

In conclusion it may be said that experiments on the introduction of 
American seed have teen steadily kept up at the Government Farms but 
with little success, and of late years attention has been consequently more 
and more directed towards improving the Indian staple, by careful selec- 
tion of seed and adoption of the test methods of cultivation. Since the re- 
establishment of the native staple in European markets, consequent on the 
cotton famine, it has been found that a good market does exist. The 
exports have remained fairly steady, and should the staple not further 
deteriorate, they are likely to continue regular. 

The reader is referred to the article on " Tradb ” for information as to 
the present position of India as a cotton-exporting country. The remark- 
able increase since 1862, and the present immense importance of the ex- 
ports, render it manifest that every effort ought to be made to retain and 
expand a trade of so much value to this country. 

CULTIVATION OF COTTON IN INDIA. 

Rbview op Area, Outturn, and Consumption. 

The statistics of area of agricultural crops in India arc year by year 
being brought to a state of greater completion. In the case of cotton 
special attention has been paid to the subject, with the result that the 
figures now given* are believed to be fairly accurate. This remark applies 
to most of the provinces and Native States in India, with the exception 
of Bengal, a province regarding which the available information as to area 
and outturn is of the most meagre character. An attempt was, however, 
made, some few years ago, to determine the Bengal area and outturn of 
cotton, and the figures then published have had to be accepted in the pre- 
sent statement, for the year 18S8-89, though everything points to their 
being under rather than over the mark, in a " Note ,T on cotton culti- 
vation issued by the Government of India, in 1888, the average area 
for the five years preceding 1885-86. was put down at 1 4*05 «, 800 acres, and 
the outturn at 6,775,000 cwts. of cleaned cotton. For most provinces of 
India a certain reduction (as far as possible allowed for in this article) has 
to be made, owing to the fact that a considerable percentage of the cotton 
lands is regularly occupied with mixed crops, vie., one or two row s of cotton 
alternating with a row of one or other of the bushy pulses or some 
such crop which can conveniently be grown on the same field with 
cotton. The estimate of yield has, in many provinces, been at rived at, after 
the conduction of careful crop experiments, and these, on the whole, have 
demonstrated that in former returns the yield was understated. Moreover, 
for the races and hybrids of indigenous cotton (Gossyphun herbaettun and 
G. Wightiamun), it is now generally accepted that 30 s 100 is a safer esti- 
mate of cleaned from uncleaned cotton than 25: 100 as previously 

allowed. Accepting these opinions as correct, the area under cotton in 
1888-8) was 1 3, o< >8, 639 acres, and the outturn g,2l<M93 cwt This exhibits 
a decrease in the area but an increase in the outturn of approximately 
2,500,000 cwt. of cleaned cotton over that given in the " Note ** above 
alluded to. It is believed that these results indicate a departure of a 
mere superficial than actual character, however, being the adjustment 

• The year 1888 89 has been chosen (though later figures of foreign trade are 
available), because it is the last for which corresponding Agricultural and Internal 
Trade Statistics are obtainable. 
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of the error arising from mixed crop9» which would restrict the area CULTIVA- 
actually occupied by the crop but raise the acreage outturn. Indeed, it » TION, 
seems probable that, instead of the cultivation of cotton having declined. Area * 
as the figures given above might be supposed to indicate, it is actually Outturn, 

on the increase, and greatly owing to the favour shown for mixed crop 
cultivation. For example, if the standard of least error be taken in 
determining this point, vie. % the total consumption of Indian cotton in 
the home and foreign markets, we learn that the exports (as a direct 
result of the American War) suddenly expanded. In 1865-66, they 
attained the magnitude of 7,170,086 cwt., valued at £35*58,73,890. In 
the year previous, though the quantity exported was only 4,687,972 
cwt,, the greatest recorded value was then obtained, vie., £37,57,36,370. 

From the date of the War of Secession the exports declined, till in 1869-70 
they amounted to only 4*953.379 cwt. They again, however, recovered, 
ana attained, in 1871-72, their maximum quantity, namely, 7,225,411 
cwt. $ but it is noteworthy that this remarkable production of Indian 
cotton decreased rather than increased the value, for the exports were 
then declared at only {<21,27,24,297. From 1871-72, the exports declined 
once more and reached their lowest recorded level in 1878-79, a year of 
famine, when they we e 2,^f.6,o6o cwt., valued at £7.91.30,458. Since that 
date they have steadily improved, having been, in 1885-86, 4,189,718 cwt,; 
in 1886-87* 5*432,648 cwt. ; in 1887-88,5,374,542 cwt.; in 1888-89, 5,331,904 
cwt ; and in 1889-90, 6,328,898 cwt. It may thus be admitted that the 
foreign exports justify the opinion of an expansion in the production of 
cotton, the more so since the consumption by Indian mills has manifested 
during the past five years,— indeed during the past thirty y ears— a corre- 
sponding steady increase. The statistics of these mills showed, during the 
five years ending 1866-67. an average annual consumption of only 210,000 
cwt., while last year they took 3.1 1 1,024 cwt., be:ng an increase in twenty- 
two years of 1,381 j per cent. These facts mav thus be admitted to afford 
a tangible conception of the cultivation of cotton m India, which can he 
elaborated by a review of the figures of internal and foreign trade, j 
Working back from the returns of marine and rail-borne traffic, for I 
example, a powerful confirmation is obtained of the accuracy of the ag*". ! 
cultural statistics (in the case of surveyed provinces), and accepting the 
data thereby arrived at, it becomes possible to fill up approximately accu- 
rate figures for such provinces as Bengal, which publish only generalisa- 
tions regarding their area and outturn of crops. Some years ago 
attempt was made to register the road traffic to and from the larger cities of 
India. This was found both troublesome and expensive and had accord- 
ingly to be abandoned. But the more important railways having fa'.icn 
into the hands of Government, an arrangement has been made by which 
each province is divided into certain blocks. The interchange of produce 
between these blocks is carefully recorded and the traffic published 
annually. A similar system of registration on rivers and canals having 
i>een organised, it has thus, during the past few years at le^st, become 
possible to form a fairly clear idea of the major portion of the inn r ;ial 
trade of the country. Had it been possible to carry out a registration of 
road trade, an even more complete conception of outturn would have been 
derivable from the movements of produce from distru to district and 
province to province. But by bearing in mind the error involved through 
want of roaa statistics we are, nevertheless, in a position to arrive at a 
fairly accurate idea of the intra- and inter- provincial transactions, from the 
annual reports of the rail, river, and canal traffic. A provincial balance 
sheet of imports and exports, doubtless, ignores at the same time local 
consumption, since a product, such ai cotton, may be conveyed a few 
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miles from the field to the loom without being carried over any possible 
registration route. The amounts thus locally consumed would, therefore, 
escape registration, however carefully road traffic was recorded, but by 
various analytical methods, figures have been derived, which are believed 
to approximately express local consumption. The accuracy of these esti- 
mates is, indeed, confirmed by an analysis of all trade transactions. The 
net exports over imports being deducted from outturn, the balance shown 
would be available for local consumption, and that balance, in most cases, 
represents the actual figure stipulated for by official estimates as the amount 
requisite. It need only be here added, in this connection, that the most 
serious error, involved in all tabular statements of the production and 
trade in cotton, is due to the season of cultivation and harvest not corre- 
sponding to the official year in trade statistics. It does not follow, for 
example, that the area shown as under cotton, in any one year, afforded 
the whole supply for the trade of the same period. Indeed, an annual 
statement for twelve months ending 30th June (the cotton commercial 
year), would be more correct than a year ending 31st March— the official 
year. By such an arrangement, however, the relation of the cotton pro- 
Conf. with duction to the imports and exports of raw cotton and piece goods would 

p. 161. be tost sight of. The error here indicated is, at the same time, one that 

admits of correction by the average of a series of official years being com- 
pared with a corresponding average of commercial returns. As this in- 
volves, however, considerable labour, scarcely commensurate with the 
advantages gained, the authors have in the present review of the Indian 
Cotton Trade preferred to adhere to the official,, year, even though aware 
that the transactions in rail, river, canal, and marine returns, for the first 
few months of each year, refer mostly to the previous year’s crop. As 
explained above, this is due to the official year closing in Match, whereas 
the whole of the crop is not in the market before the end of June. Allow- 
ing for this error and # for the want of road statistics, it is believed that 
the internal transactions in cotton under rail, river, and canal traffic, con- 
firm the agricultural statistics of area, outturn, and local consumption, just 
as the returns of internal trade are again confirmed by the foreign exports 
from India. 

In 1869, Mr. H. Rivett-Oarnac (then Cotton Commissioner for the 
Central Provinces and Berar) estimated the Indian consumption of cotton 
at 600,000 bales (of 3t cwt.). There were in all only seventeen mills at 
work in that year, and these used 90,000 bales, so that the local consump- 
tion for hana-looms and all other purposes, would on that estimate have 
been 510,000 bales, or 1,785,000 cwt. The author of the valuable work 
« Indian Cotton Statistics 99 has proved satisfactorily that the annual 
average production of cotton in India at the present day is a little over 
2,600,000 bales, or 9,100,000 cwt. There are now at work 124 mills in 
India, and last commercial year these worked up 888,654 bales. The 
foreign exports from India, during the official year (which in part only 
corresponds to the commercial year), were 1,523,401 bales. If it be ad- 
missible to add K<ese two quantities together ana deduct the ; tota1 from 
the estimated average annual production, there would have been left for 
local consumption in all India, during the year 1888-89, 18^,945 bales 
or 657,807 cwri, a quantity which, there are grounds for bclieting, would 
have been considerably under the actual requirements of the country. 
But the above estimate does not take into account the foreign and trans- 
frontier imports, and thus deals with actual foreign exports, not net 
exports, from the country. The outturn, according to the most recent 
1 official returns, was, besides, about 120,000 cwt., tin excess of the esti- 

* mated average, so that it seems safe to add that the actual supply was 
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100,000 bales (or 350,000 cwt*) in excess of the average annual outturn. 
If this assumption be correct, India consumed , other than by mills, 
during the year under notice, close on t, 000, 000 cwt., the total traffic being 
as follows : — 

Cwt. 

Used by Indian Mills ....... 3,110,289 

Exported to Foreign Countries S* 33 l » 9 a 4 

Consumed in India 1,000,000 


CULTIVA- 

TION. 

Area & 

Outturn* 


9 > 442»'93 

It will be observed that, according to Mr. H. Rivett-Oarnac, the hand-loom 
consumption of cotton in 1869-70 was considerably in excess of the pre- 
sent estimated consumption, but this is doubtless a direct consequence of 
the extension of mills in India and of the increasing favour shown for 
foreign piece goods by certain classes. The estimate of 1,000,000 cwt. 
of cotton, as used up per annum in India, excludes from consideration the 
amount of Indian mill piece goods and yarns, also of foreign piece 
goods and yarns brought into the country. That amount expressed, how- 
ever, to the population of 250 millions would be about o’4sfli per head. 
Royle [Culture and L oxtinerce of Cotton in India , />. to) publishes an 
estimate showing that 5ft of cotton cloth or 32J yards is about the amount 
of clothing worn in India by a man and his wife, or 2:Jft per head of 
adult population. Accepting the lesser requirements of the juveniles and 
infant* as balancing the greater demands of the well-to-do, a population of 
250,000,000, consuming 2^11) per head, would requin? 5.580,357 cwt. of 
cloth, or, correcting this to raw cotton by adding 3 per cent, for loss in 
spinning and weaving, they would annually use up 5,7+ 7,767 cwt. of 
cotton. A calculation of total consumption has been made by more recent 
investigators with practically the same result. It has, for example, been 
determined that on the average five yards of cloth go to the pound of 
cotton. A man and woman with two children would require 40 yards of 
cloth or 8ft of cotton. The average of these two calculations points to the 
people of India using a little over 3,200,000,000 yards of cotton cloth. 
Adding to that, the minor uses of cotton (upholstery, lamps, &c.). th<.; 1 
would require in all 6,000,000 cwt. of raw cotton, and this is very probabb. 
a liberal estimate of .annual consumption. 

The following abstract statement for the year 1888-89 wall be found 
to bring together the main facts regarding the raw' cotton trade of f he 
whole ot India. It shows an outturn of 9,219,493 cwt., with a net export 
from the producing areas of 6,792,503 cwt., thus leaving a balance of 
2,426,980 for local band-toom and mill consumption in the provinces. 
Of these provincial exports nearly the whole goes to the port towns and is 
accordingly shown as imports to the ports. These imports constitute the 
stock from which the foreign exports are drawn, the amounts used by 
the mills in the port tow ns forming a balance which largely returns again 
as yarns or piece goods to the provinces, and* together with the foreign 
goods, constitutes the supply of cotton used by the people of India over 
hand-loom manufactures, it will be observed the net exports from the pro- 
vinces are less than the imports by the tow ns ; but this is due to tw'o con- 
siderations : (1) the supplies in April, May, and June w er 'be last portions 
of the crop of 1887-88. They w ere thus not drawn from the area cropped 
during the official year of 1888-80, and the difference between the yield in 
these months in the two \cars ha* to be added or deducted as the case 
maybe; {2) the absence c."f road statistics doubtless brings into the poit 
towns an amount which appears in the sea-coast traffic, but has not been 
given in the exports from the provmc.es s— 
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Below will be found brief accounts of cotton cultivation m each provmce, j CULTIVA- 
tho attempt having been made to bring together all available information. 

In the ca£ of provinces possessing port (owns, the provincial transactions 
have as far as possible, been kept distinct, so that production might not be 
confused with markets of supply from which the foreign expo, ts take place. 

With reference to the port towns, the areas from which supplies are drawn 
have been exhibited, so that it is possible to judge approximately what 
provincial cotton goes to each special foreign market ; but before proceed- 
ing with provincial cultivation it may be as well to say something of j 

Thb Commercial Forms or India* Cotton. Informs!* 1, 

The Indian cotton of commerce is divided into certain well-defined forms, l ' 
designated according to the localities in which each is chiefly cultivated, and | *** 

distinguished by certain peculiarities of staple. For an account of the bota- 1 
nical nature of these forms the reader is referred to the descriptions of the 
various species in the chapters on Botany (pp- t-39>. ‘o the provincial 
accounts; in which it has been attempted, as far as possible, with the limit- 
ed material available, to refer each to its proper botanical position. It is, 
however almost impossible to give accurate bbtamcal definitions of these 
forms. Though the commercial terms may at one time have signified spe- 
cial forms of cotton in addition to the port of shipment or the place of 
production, in the present Uav they merely denote different standards of 
oualttv irrespective of race. Thus Mr. Ozanne, Director of Land Records 
and Agriculture, Bombav, in a note kindly furnished to the editor, writes, 

.« a bale of cotton classed' under anv of these standards may contain the 
produce of different races, provided the staples blend together and are not 
easily detected. Thus the newly-created standard ‘ belati (see Oomras) 
has been found to contain staples of four distinct kinds, in certain propor- 
tions. which often determine the place of a mixture under a standard, and 

consequentlyjts price. ^ descr ; p , ion of t h e area under each form (as , 

recognised commercially), the progress made in its cultivation, and the ports 
supplied, will be attempted, but the authors are indebted for much of the , 
information given regarding area, locality. &c., of the commercial growths | 
of cotton to Mr. Beaufort's valuable compilation of Indian cotton statistics ; 
they have also to acknowledge useful information received from Mr Ozanne. 

Dholltras " — Is a race of cotton (called after Dhollera, till lately, the 
chief port of shipment on the Gulf of Cambay), the cultivation of which has, , 
of recent years, shown a very marked expansion It is pi mcipally pro- ; 
duced in the Native States of Kathiawar. and includes the produce of the ; 
two annual varieties lalta and vagadm, and the twe perennials jena, and 
ro ~i Mr. Baaufort writes “ Excluding the State of Baroda. a por ion 
of which till 1885-86 was not included in the Kathiawar Native States, the 
acreage has risen from a mean of 1,408.000. acres to 1.906,000 1 acres. In 
the Baroda State, in the last four seasons, it has averaged 168,000 acres, 
making a total average area devoted to this * growth of 2 <547.o°o acres. 

Of this, 1,760,600 acres are in Kathiawar , 360,000 in Ahmedabad, 1 >79° 
in Cutch, 168,000, as stated, in Baroda (districts of Kadi and 
70,000 in Palanpur, and the remaining 14.000 acres in Kaira. Mahi Kantha, 
and Cambay.” In 1888-89 the acreage was somewhat lower than the 
average above cited, vie., 8.460.000 acres. Mr. Ozanm "forms 
Dholltras an now sold in Europe under the names 
Mowa, Wadwhair, Vetrumgaum, and Y eras, a l Cuich. The land >»P«^ | 
pared for this crop in May to June, the seed is sown in June, and picking 

takesplacefrom February to April, or March to May. The average out- 
turn n 1,600,000 cwt. of cleaned cotton, of which the average receipts in 
Bombay are 1 407,000 cwt. ^ 
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M Bengah.”— A race of cotton grown chiefly in the Panjib, the North- 
West Provinces and Oudh, Bengal, Rajputana, and Central India. The 
area under the crop is the largest returned for any * growth * of cotton, 
the average during the past five years having been 3,493,000 acres. Of 
this the Panjdb grew 860,000, the North-West Provinces 1,536,000, Oudh 
79,600, Bengal 163,000, and Rajputana and Central India 840,000 acres. 
The land is prepared in May-June, the seed is sown in June, picking takes 
place from October to January, and the average yield from the total area 
is said to be 2,730,000 cwt. “ Bengali” from the* Panjib go to Karichi, 
Calcutta, and Bombay for shipment ; those from the North-West Pro- 
vinces and Oudh to Calcutta and Bombay ; those from Bengal to Cal- 
cutta ; and thos.; from Rajputana and Central India to Bombay. 

"Oomras” or M Oomrawuttee cotton”— Is divided in Liverpool into 
three separate growths — Oomras , Khandesh, and Bilatee*i but in the Bom- 
bay market the names of the principal producing districts or provinces are 
the leading heads under which statistics are compiled. *' Khandesh ” is pro- 
duced in the district of that .name, also to a small extent in Nassik. 
The area under the crop in these districts during the past five years 
averaged 8S7.400 acres. “ Barsee ” and u Nag far ” are named after the 
towns of Barsce and Ahmednaggar, through which the bulk of the cotton 
passes, but, according to Mr. Beaufort, the greater portion is actually 
grown in the Nizam’s Territory. The area in the Bombay districts 
during the past five years averaged 63,600 acres. According to Mr. 
Ozanne, three forms of cotton are sold under the name of Oomras : — a 
good-stapled form, Akola ; a medium staple from Indore and Oojain, Jal- 

g aumand Dhulia, and third, the short- stapled Bi/atee* trom Khandeshand 
tomrawatti, Shegaum, and Akote. It is practically, however, a mixture 
of four distinct kinds, bartni, jarivaradi, art li marked American, and the 
ordinary variety of the Deccan. But Oomras proper is banni affil jari only. 

The finest description of ** Oomras ” is produced in the Berars, but the 
area under the crop in that province has shown a decided falling-off.al least 
during the past twenty years. Thus, in 1878-70. as much as 2,207,880 
acres were planted with it, while the average for the past five years has only- 
reached 1 . 057*200 acres. It is grown in ail the districts, the average in 
each for the same period having been— Amrnoti 480,000 acres, Akola 
479,000 acres, Buldana 300,000 acres, Wan 334,000 acres, Bassein 733,000 
acres, and Ellichpur 231,04x1 acres, making a total of nearly 1 ,960,000 acres. 
The total average area under ,B Oomras ” for all India, during the past five 
years, was, as shown above, about 2,910,000 acres. The average crop (or 
the same period was 2,007,000 cwt., of which 1,836,000 cwt. was sent to 
Bombay for shipment, the rest being retained for local consumption. 

The land is prepared for the “ Oomras ” crop in May-June, tlic seed is 
sown in June, and picking is carried on from November to March. 

“ Westerns” — This race, as its name implies, is one of the chief cottons 
of Madras, the Nizam’s Dominions, and Western India generally. In 
the Madras Presidency, Bellary is the principal district, with 250,0100 acres, 
followed by Kumul with 205,000, Anantapore with 110,000, and Cadappah 
with 100,000 acres, making a total of 665,000 acres. The average area 
under the crop during the three years preceding 1887-88 in the ^Nizam's 
Dominions was 973,000 acres, and in Sholaporc (Bombay) 25»oocl making 
an average grand total under “Westerns ” in India, of about f,66o,ooo 
acres. The average outturn for the past five years was 735*000 cwt„ of 
which 112,000 cwt. was sent to Bombay tor shipment, the bulk of thd remain- 

• Vilayat i-Khandeih or Varali. This while not. strictly speaking, a commercial 
form, is now so largely employed for adulteration that it may be viewed as of commer- 
cial importance. Conf. with pp. 62, 75, 89—91. 
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der going to Madras sea-ports. The land is prepared for the crop in July- 
August, the seed is sown in Augus^-Scptember, and the picking, which 
commences in March- April, is completed by May or early in June. 

“ Dharioars”— This is an important Bombay cotton, grown principally 
in Dharwar, Bi j a pore, and the other Southern Mahratta States. The aver- 
age area covered by the crop during the last three years was 27 7,300 acres, 
of which Dharwar contributed 191,000, Bijapore 25,000, and the remaining 
Southern Mahratta States, 61,000 acres. The average yield for the same | 
period was 122,000 cwt., of which the greater part went for shipment to j 
Bombay. Dharwar cotton proper is the produce of the American or New 
Orleans variety, introduced into these districts about half a century ago. 
The periods of sowing and picking correspond w ith those of “ Westerns. 
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under the same conditions and in the same seasons as Dharwars. During 45° 
the past three years the average acreage was 968,300, a considerable di- OnL with 
minution on the figures for the four years ending 1883-84, in which the PP* 0 *; ° 8 * 
average was 1,1 18,250 acres. Biiapore, with 347,000 acres, is the chief dis- 
trict of its cultivation, followed by Dharwar with 287,000 Belgaum with 

1 72.000, Kolhapur with 31,000, and the remaining Southern Mahratta 
States with 132,000 acres. 

The average outturn for the same period w^s 420,000 cw t., of which the 
great bulk went to Bombay for shipment. It is supposed to be the native 
race of the Bombay Kamatak, and is named after one of the principal 
ports from which cotton of that district used to be shipped. In Kanarese 
(the prevailing language of the countrv) it is called javari-hatti= u country 
cotton/' to distinguish it from the acclimatised American form. 

“ Broach. 9 * —This is the cotton of Baroda, Broach, and Surat. The total 
area taken up bv the crop in the four years ending 1888-89, was 597,000 45 9 

acres, of which ftroach contributed 241,000, Baroda 227,000, and Surat ; Conf. wth 
129,000 acres. The average outturn for the same years was 525,000 cwt., Iip ' 62 
of which 133,000 tw*t. was despatched to Bombay for export. Broach 
cotton consists for the most part of the lalia form, and is locally known as 
luhnam, i.c. t “black soil " cotton, to distinguish it from the rogi perennial 
cotton of the light soils of Gujarat. As in the case of most of the other 
Bombay cottons, sowing is conducted in June, the picking commencing in 
February and finishing in April. 

“ CoconndasJ 9 - -A red cotton, principally produced in the Kistna district Coeenadas. 
of Madras, w'hcre on an average about 200,000 acres arc taken up by it. 4^9 * 
Nellorc also contains about 25,000 acres under the crop, and Godavcri Conf. * J, h 

20.000, making a total of 245,000 acres. The average crop is about 80,500 2 ? ; lol< 

cwt,, of which nearly the whole is sent to Gunloor to be pressed, and is de- 
spatched from thence chiefly to Coconada for export. A small quantity, 
however, is transported by the Buckingham Canal to Madras, 'this, like 

the other Madras cottons, is grown during the north-cast monsoon, being 
sown in Scptember-October, and picked in February to June. 

** Tin navel lys . 99 — Are entirely shipped from Tut icorin, - from whence TlnnavAjIy* 
nearly the whole is despatched coastwise to Bombay for transhipment *0 
ports in Europe. The average area is estimated by Mr. Beaufort at rf ,! L.^JL 
742,060 acres, distributed as follows : — Tinnevelly, 320,000 *, Coimba- 
tore, 250,000 ; Madura, 120,000; Trichinopoly, 20,000; 'alem, 17,000; 

South Arcot, 6,000 ; and Tanjore, 3,000 acres. The annual average crop 

is about 456,000 cwt. It is the latest of the cottons, being sown in Octo- salami* 

ber-November, and picked from March to April. 403 

In passing, it may be remarked that the cotton known as *.SaUms 99 Conf. with 
or M Coimbatores 99 of older trade returns, was a race grown from Bourbon pp. 19; 1 m 
seed, which was at one time cultivated to some extent in Coimbatore and ««4. 
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Salem, and found a ready sale in China. Of late years, however, the stock 
has greatly deteriorated, and, according to Mr. Beaufort, the variety has, 
so far as export trade is concerned, virtually ceased to exist. 

44 Hinganghdt A race of cotton peculiar to the Central Provinces, 
named after the town Hinganghdt. The cultivation of this cotton appears 
to have greatly fallen off during the last fifteen years. Thus, in the 
four years ending 1878-70, the area averaged 800,200 acres, while, in the 
last five, it has amounted to only 608,800 acres, probably owing toother 
crops, such as wheat and linseed, having proved more remunerative. Mr. 
Beaufort gives the following distribution of the area of cultivation at the 
present time : 44 Of the four divisions, into which this province is divided for 
administrative purposes, the Nagpore one produces most cotton* more 
than half of the total area bc ; ng in this division. Nearly a third or, say, 

220.000 acres, is in the Wardha district, while the Nagpore district has an 
average over 120,000 acres, and. Chanda about 20,000 acres. In the Ner- 
budda division the districts of Newar and ChindwdrA, have each about 

45.000 acres under cotton, N arsing hpur about 30.000, Raipur. Bilaspur, and 
Sambulpur, in the Chhatisgarh division, together devote about 55,000 acres 
annually, the remaining 75.000 acres being cultivated in Saugor, Jubbul- 
pur, and Damoh of the Jubbulpur division”’ 

The average crop is estimated at 226,000 cwt., of which the greater 
part appears to be retained for local consumption, or transported byroad, 
rail or river to some other province, only 42,000 cwt. being sent to Bombay 
for purposes of export. 

Hinganghdt is one of the earliest of all cottons to come into the 
market, being sown in May-June and picked from November to March. 

u Sind.” — Cotton cultivation in Sind has shown a steady increase during 
the past twenty years— the average annual area having risen from 57.900 
acres in the decade ending 1879-80, to 73*°°° acres m lhe P^ 1 five years. 
Hyderabad, with an average area of 53,000 acres, 19 the principal produc- 
ing district. The average crop for the past five years was 105,000 
cwt., of which the greater part was transported to Karachi for shipment. 
The crop resembles most otner north-west monsoon cottons in its season of 
growth, wing sown in June-July and picked in November to January. 

44 Asians. — Assam cotton is produced over an average area of 40,000 
acres, on which the outturn is calculated to be as high as 150ft per 
acre. The average crop is estimated at 53,400 cwt., of which the greater 
portion is transported by river to Calcutta for export. 


I. BOMBAY. 

References.— /four. Tour in Bombay, *6 30, 34-45, $8, 69, 76,81, 

1 06- r 07, 109, in, 155-158, 161, 167, 169 / Walton , History of Cotton, 1880 ; 
Forbes, Gin Factory at Dharwar, 1 86 2 - 63 ; Rep. on Admn. of Cotton 
Dept., 1868-69 r Annual Repts., Bomb. Colton Dept. : Cotton Repts Agri. 
Dept . ; Rept.from Director of Land Records & Agri., 1889 ; A dmn , Repts. 
in many passages ; Gazetteers .* II 63 , 178 , 398-404, 411 , 461 ; III., 50, 
75; IV., 55; V., 106, r»$, * 45 , * 94 , 37 1; VII. , 79 , 87, 97 t VIII., 185- 
§86, 248-2S3, 262; X., t$0; XII., 1S3-I62; XIII., 290 f XVI., 101 , 167; 
also many other scattered passages in these and other volumes ; Agri . 
Hort . See . of India, Jours.— I., 194; II. ( Pt . II.), 439 ; V., 37-78 ; 
XIII., 133 - 146 . „ 

Review of Area, Outturn, and Consumption of Cotton.— I n the 
Table p. 56, the area of cotton in Bombay and its Native States during the 
year ending 1 888-89, is given as having been 5,1 98.400 acres. According to 
official returns, the Bombay cotton area during the past twelve years nas 
fluctuated slightly, while progressing forwards from 2,863,306 acres in 
*877-78, to its present extent. The outturn has similarly shown a progres- 
sion : in 1884*85, it was 3432,600 cwt.; in 1885-86, 4,166,900 cwt.; in 
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1886-87, 3373*800 cwt. ; in 1887-88, 3,227,100 cwt. ; and in 1888-89, 3,563,700 KJOLTHTATIOK 
cwt. These figures would give an average yield, for the past five years, of boUAT 
3,652,800 cwt. from an average acreage of 5,161*300— a result which would * 

exhibit 79 21b of cleaned cotton as the yield per acre, the yield of cleaned 
to seed-cotton having been taken as 30 : too. It has been customary to 
speak of the acreage yield of Bombay as so'slb, but the figure now ad- 
vanced has been confirmed in various ways, for example, in dealing both 
with commercial and agricultural statistics (see pp. 52-57, also 62), and is 
believed to be very nearly correct. 

But the Presidency or Bombay imported and exported cotton from and 
to other provinces, and, at the same time, consigned large quantities to its 
port town, which were destined mainly for the foreign traffic from Bombay. 

The balance of all these transactions on outturn, resulted in a net surplus 
remaining in the presidency of 593,986 cwt.— the amount available for local 
consumption. Similarly* all transactions to and from the port town showed 
a net balance for the local market (chiefly the power-mills) of 1,61 7,104 cwt. 

The total balance left in Bombay Presidency and its port town, therefore, 
amounted to 2,21 1,090 cwt. 

It must be here urged that the error due to the overlapping of outturn 
and traffic: for the month* of April, May, and June, of anv cotton season 
with the official statistics of trade of the year endmg 31st March, is a con- 
stant factor which prevents actual comparison between commercial and 
official statistics. But in dealing with the possible sources of error in 
Bombay fotton statistics, the Director of Land Records and Agriculture 
drew attention in i88q to an even still more serious error : — •• It must be 
noted, that in the estimates of outturn, the produce of over too, coo acres, 
representing the area of unsurveyed villages, is not taken into account, 
if the produce of this unvurveyed area be added, the estimated outturn 
will leave a considerable margin, for the excess demand of the well-to-do 
classes and other miscellaneous uses, after meeting the full demand for 
local consumption.’' 

In Bombay there are working, at the present moment, 55 mills in the 
island, and up-country 21. The former consumed, during the year ending 
30th June, 1.973,055 cwt., and the latter 363,888 cwt. The total of these 
figures would give a greater consumption, were the official and commercial 
figures to be arbitrarily compared, than the available balance shown above. 

Tne imperfection of road statistics has, in most provinces, however, a seri- 
ous influence. Thus large quantities are carried by road, across provincial 
frontiers, to collecting centres, particularly near the railways, and these 
appear in statistics of rail-borne trade without having been shown as 
exports from their actual areas of production. Thus, for example, large 
amounts of cotton from the Nizam’s Dominions arrive at Sbolapur and 
Ahmednagar by road, and are then conveyed by rail to Bombay. The 
totals of the entire cotton transactions of India, however, when carried over 
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a number of years, so completely agree with production and trade, as to 
Justify the inference that while errors exist in this province, and that, more 
serious in one case than in another, the figures here giveh may be accepted 
as fairly correct. This recommendation of accuracy would appear more 
especially applicable to Bombay, since the relation of area, outturn, and 
yield, bears a close approximation to all available statistic -? the sales and 
movements of cotton to and from the presidency. 

In a recent official correspondence regarding the cotton trade of Bom- 
bay and its Native States, it has been, estimated that 20.000 cwt are con- 
sumed for wicks, about 80,000 cwt. for beds and cushions, and about 
619,400 cwt. for cloth of local manufacture, thus making a total of 710,000 
cwt. Were a similar statement to that in the table, p. 56, to be worked but 
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for the past five yeirs instead of one, the annual average left for local con- 
sumption in the presidency (excluding its port) would be found to have been 
702,200 cwt. As already remarked, the up-country mills in Bombay Presi- 
dency consumed, in the year 1838-89 (ending 30th June), 363,888 cwt., and 
their annual average for the past five years, is found to have been 316,780 
cwt. Deducting that amount from the total estimated annual average we 
learn that the Bombay Presidency, excluding its mills, consumes 387,420 
cwt. a year. By a careful comparison, of outturn and total estimated con- 
sumption, of Bombay-grown cotton , the Director of Land Records and 
Agriculture has arrived at the conclusion that the average consumption of 
purely local cotton, per head of population, is 3*628^, which, on the assump- 
tion of its all being made into doth of the Bombay texture and weight (vi a., 
4$ yards to the pound of cotton), would be equal to 15 yards. This would 
allow for loss on manufacture, but deducting the equivalent for consump- 
tion of cotton in minor usages, an average of 13 yards is arrived at as pro- 
bably mor* nearly the correct consumption. On this further factor the 
Bombay statistics may again be confirmed : hence it may in fact be safely 
said that about four parts are exported, and one part remains to meet the 
local consumption. 

Ciiiep Districts of Cotton Cultivation and Races Grown. — 
These are indicated by the following figures for the year 1888-89 : — 





Avei age 
acreage. 

Outturn. 

Khandcsh 
Dharwar . 

Bijapur . 

Ahmedabad . 
Broach 

Bel gaum 

Surat . 
Ahrnednagar 

• « 4 

• * • 

• « • 

• - * * 

| Chief Races giown j 

. ; Oomrmwattee . - 

. I Dharwar Kumta . \ 

. : Coompta (Kumta) . 

. Dbollera . . f 

. Broach . . . j 

. Coompta (Kumta) . 1 
Broach . . . ’ 

Oomrawattee . i 

921,202 
475 , 95 * 
336, 160 
327.-’33 

146,687 

S<>,626 

23.862 

Cwt. 

5 » 9 .J 89 

156,333 

1*6,293 

278, 

k 194, *«3 
77 > 4 «i 6 

57.^40 

1,562 


In the other districts of Bombay proper, the cotton is vers small. 

The following passages, extracted from the Gazetteers, give particulars 
regarding the cotton grown in the more important of the above regions. 
wVile not an exhaustive selection, it is believed the facts narrated in these 
passages convey the main features of the growths or races of Gossypium 
met with in Bombay. 

Speaking of the cotton grown in Kh^ndesh. for example, it is stated 
that, in 1878-79, there was a tillage area under kapds of 590,703 acres. 
Cotton was even then regarded as the chief crop in Khaqdesh. Tnc local 
form, known as varhddi or btr&r* was thought to have come to the district 
through MAlwa. The author of the Gazetteer says : " It is short-stapled, 

harsh, and brittle, and has lately been largely supplanted by two foreign 
varieties— Hingangh4t of two kinds, banni and jeri, from the Central Prov- 
inces, and Dharwar or acclimatised New Orleans, from Dhdrwdr/’ In 
a foot-note, the banni is said to be an earlier variety with good staple, but 
leafy : the jert, a later form (coming into the market a month or iix weeks 
later), is whiter and freer from leaf, but has a poorer staple. The writer 
goes on to say that the Dhdrwdr is slightly longer in staple but muth weaker 
than the Hinganghdt, which, if well picked and cleaned, fetches a higher 
price. DhArwIr cotton, with larger and fewer pods, is the mftre easily 
picked. Being close-podded it can also be picked cleaner than Hingan- 
ghdt, but from its larger and more dinging seeds, it is more apt to be 

+ Coni with ValayatfcKhandcsh, pp. 58, 75. 
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stained in ginning. Of DhdrwAr, it is remarked, there are three kinds of CULTIVATION 
cotton grown, vie., Goaaypium arboreum, dev kdpas (God’s Cotton), used in BOMBAY, 
making sacred threads and temple lamp wicks; G. indicum, jvdri-katti , Cblof 
that is, country cotton ; and G. barbadense, vildyati-hatti or American cot- Districts, 
ton. Of these three forms, G. arboreum, a perennial bush, 8 to 12 feet 
high, is grown occasionally all over the district— in gardens, beside wells 
and streams, and near temples. “It is much like the Brazilian or Peruvian 
cotton plant, and, though this is unlikely, it is often said to be an Ame- 
rican exotic.” The jvdri-hatti , generally known in the Bombay market 
as kumta (Coompta) cotton, is largely planted all over the Diack-soil 
plain. The vildyati-hatti , commonly known as Saw-gin nkd DharwaR, 
which was introduced by the Government in 1842, has thriven well and 
has come to occupy about a quarter of the district cotton area. Among 
the cotton-producing districts of the Bombay Karnatak, Dhdrwar stands 
first, and both its American and its local cotton are highly esteemed. 

All evidence goes to show that with fair treatment in preparing them 
for the market, the two varieties grown in Dhdrwdr will rank among the 
best cottons of India. In Bijapur, the same forms of cotton appear to 
be grown as described above in DhdrwAr. 

Of Broach, it is re mar Keel, there are two forms of cotton— the annual 
of black soils, Lilia, and the triennial of light soils, jdria. These are the 
chief forms, but, accoiding to the Gazetteer, two others are less fre- 
quently met with, vie., roji and nurma. The latter appears to be 
Gossypium arboreum, which will be found described in various passages 
throughout this article, more particularly at pagr\*? 5 — 15, The roji is 
an interior cotton, grown mainly in Baroda territory and brought into 
Broach district, chiefly with the object of being mixed with the regular 
Broach cottons. Of Ahmedabad, it is remarked that no foreign cotton is 
grown. ** The local varieties are, m the Viramgaum sub-division, jatvarta ; 
in 1 ) hoik a , hhdl 1 a and vagadLi ; in Dhandhuka. Idlta and vagadia ; and, y ftgr fo or 
in sin all quantities near the city of Ahmedabad, / aria . Except jdria t vagidla 
these an? all varieties. The jdria is allowed to grow for four seasons.” j Cotton. 
The jdria is grown along with millets; the other kinds are never treated as . 471 

mixed crops. The vagadia is a hard-shelled cotton, which must be picked 
with the pods, the other kinds ought, in picking, to be separated from the 
pods. But this is nowhere the practice, and, in consequence, the shell, 
broken and mixed with the wool, greatly lowers its value. Mr. Oxanne 
informs the writers, in a recent note, kindly furnished on the subject, that the 
Sanitary C ommissioner attributes the high dcaih rate at Viramgaum and 
other places where the vagadia is cleaned by hand, to the diseases wlvch 
result from the practice. 

The Native State of Kathiaw r ar is a most important producing area in 
the cotton supply of Bombay. Within the past few years, the area under 
the crop has been remarkably expanded, and the amount of Dhollera 
cotton brought to market accordingly greatly increased. .Kathiawar, 
with Baroda, Ahmedabad, Cutch, f^alanpur, Kaira, Mahi Kant ha, ar\. Sh| C h^S 5 
Cambay constitutes the region from which Dhollera cotton is derived, ami not open, 
during 1888-80, 2,547, 000 acres were tinder that crop. In the Gaaetteer of 4**2 
Kathiawar it is stated that two kinds of cotton arc grown, vtt,, vdgria or 
dhdnknut, and pumaJia or Idiia. vdgria is almost solely grown . in the 
north and east districts in Jhdldvid and Dhandhuka, and latia through- 
out the rest of the province*. The pod of the vdgria does not open when 
ripe so as to allow the secd-cotton to be picked. It orly slightly bursts 


Cotton pod 
which does 


and continues to clasp the cotton tightly, so that the pod and all has to 
be picked. The pumadui , when ripe, bursts open, and the cotton is easily 
picked from the pod as it hangs from the tree. The vdgria cotton, though 
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inferior to it a can, by careful handling, be prepared so as to look very much 
like puma din Vdgria has the advantage that the pods can be stored 
during the rains without injury. 

Vagria cotton stored and cleaned in December is called navlodh. It is 
whiter than pu madia t but, in other respects, poorer. The chief varieties 
of exported cotton are locally called after the^division from which they come, 
as HAlir and JhAtdvAd. The best cotton comes from the P41it4na State. 
The whole crop of PdlitAna cotton is only about 2,100 tons, but it is by 
far the best prepared for the market, being well cleaned and free from 
adulteration. It is bulky, of a good bright creamy white with a yellow- 
ish tinge, and the staple is even, fine, and fairly strong and lonj£. It classes 
from good to fine. The cotton grown in the Bhavnagar districts is called 
dtsdn . It Closely resembles PAliirina but is not so well prepared and is 
occasionally damped to add to its weight, oris mixed with seed, especially 
when prices rise beyond the rates at which the cotton is usually sold. 
The Bhavnagar crop averages about 9,800 tons, and most of it classes in 
Bombay and Europe as good. With care it could easily be made as fine; 
as PilitAna. The cotton grown in Wadhwan, Limbdi, Halvad. Chiida, 
and Gujarvedi is known as vdgria 7hdldvJd f and is grown from .1 peculrir 
seed. When properly picketf ana cleaned, it is reckoned good cotton, 
being a bright white which does not readily fade. Its staph* too is strong, 
fairly long, and even, and has much body and bulk Spinners readily 
buy it to mix with other kinds of cotton which lack these qualities. It 
seldom properly prepared, mos! of it being full of fine-powdered leaf, which, 
after a certain stage, it is almost impossible to remove. 

Jatvad cotton, grow n between VvadhwAn and Virarngaum, finds its way 
into the Kathiawar markets; it is of a verv low quality. Afahuva cotton, 
grown chiefly in the Mahuva, Lilia, Amrefi, Kundla, and Talaja districts, 
closely resembles Pdiitdna cotton, and, like Palitdna, c lasses 'Bte good and 
fine. What specially recommends it to buyers is its purity and cleanness. 
M In BhAl ana the neighbouring district of Dhandhuka, a better cotton is 
known as pumadia or l&Luu'* “The bulk of the crop from these districts, as 
well as that from Limbdi, Ranpur, Borsad, Cambay, and Dholka, is marred 
by leaf and is known as sakaiui. A weak, flimsy cotton finds its way into 
Kathiawar from these districts and is known in Bombay as sagar. It is 
harsh, short-stapled, and of a dirty white, much like wool in appearance 
and touch, and mixed with salt and day. It is known at once by its 
smell. The cotton of Sorath and HA14r is inferior to that grown in other 
parts of Kathiawar, and is known in Bombay and Europe bv the names of 
its place of export, Veraval and Mangrol. It is soft and flimsy, of a bluish 
white, and though the staple is fairly long and silky, it is weak ami much 
mixed with dark broken leaf and seed. Here, as elsewhere, except in 
Mahuva and Palitina, adulteration ts common and most difficult to stop/' 

The above passages, taken almost at random from the Gati’tteers, in- 
dicate the complex nature of the subject of the Bombay cottons. It seems 
probable that most of the forms mentioned are local cultivated races that 
owe their peculiarities to selection and methods of cultivation, continued 
over many generations, if not centuries. For an account of the 'botany of 
the indigenous races ol Bombay cottons, the reader is referred to the 
special Chapter on that subject (pages 9, 12 — 14, 17, 28.). It nc4d be only 
here added that by far the most prevalent form is the plant nipw known 
as G. Wightianom. (Corf, with p(. #8, 129). 

It is also perhaps needless in this place to allude to the forms of exotic 
cottons that nave been tried in Bombay. The history of the experiments 
with exotic cottons will be found detailed below, and it is probably enough 
to add that two or three forms have assumed acclimatised, though dege- 
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nerated, conditions. These are G. hirsutum, Roxb. — New Orleans cotton, 
for the most part railed saw-ginned Dharwar cotton : G. acuminatum, 
Roxb, — the kidney-cotton, nuht generally met with in the presidency — and 
G. Peruvian um t Cav. The two last- mentioned exist mainly as garden crops ; 
they grow, for the most parr, into trees, and have thus come to bear the 
vernacular names of G« arbpreum, the floss indeed being used in the pre- 
paration of the sacred Brahminical thread. To some extent, also, the 
remains of the cultivation of other exotic cottons exist, the Georgian, Sea 
Island, and other forms being occasionally met with in degenerated and 
neglected conditions. 

The difficulty that exists, in accounting for the special properties of each 
of the Indian races of cotton, or of establishing the causation \A inferiority 
or superiority, must remain in the obscurity that involves many features of 
the cotton industry, until definite experiments have been made with the 
\ lew of ascertaining the features of each species botanical! y, and the taints of 
character, injurious or otherwise, that have passed into the races oj hybrids 
now grown in the country. Such experiments, if conducted coincicientlv 
\\\th chemical and meteorological investigations, would <ifTi;rd the kev by 
w hich many obscure problems might be solved, and a tangible advance- 
ment made towards the . .iprovement of the cotton supply. It would almost 
seem as if this much-to-be desired object had been retarded, through ex- 
per.ments at acclimatisation taking the place of selection and improvement 
of existing forms. The fact that so many races ol cotton occur in one dis- 
trict, as have been mentioned above, in connection wiih Kathiawar, seems 
to show that India need not he dependent on America fnr new and im- 
proved forms of cotton. These remark*- are rot, however, intended to 
throw doubt on the propriety of attempts at acchmatisaticn, but rather to 
deprecate ?hr false impression that too frequently exists rn India, vtg that 
no other methods ol improvement are open to the agricultural reformer. 

Cultivation.— Soils: Rotation ot Chops : Ploughing: Irriga- 
tion ; &cv- One of the earliest and,. it the same time, one ot the best detail- 
'd accounts of Bombay cotton is that written b\ Dr. Hove in 1787. Lins- 
choten, and also Rheede, 200 years before the date 1 f Hove’s vis-t, briefly J 
described the cottons of India. The former fravt IJer made >pc» in I mention 
the muslins of Cambay and of Dacra, ard of the cotton of Coromandel anc 
the calicoes of various places m the Madras Prr? , denr\. The distinguished 
Polish traveller (Hove) came, however, to Intha fur ihe express purpose of ; 
studying the cotton question, and his report is replete w.th interest. The i 
botanical tesults of his study have «i tre.ul y beer Irk fly discussed under G. j 
arboreum <to which the reader referred, p. 12). Hove found, in Uu/erai and j 
other parts of Bombay, cotton cultivation relatively in as flourishing a j 
Condition as it is to-day. F< >r miles and miles, as far as the eye could see, j 
plantation after plantation of cotton stretched, across Cambay. On the j 
lower-lying lands a form of G. herb&ceum — the yellow-flowered cotton as 
he calls it -occurred, and on the higher sandy soils G. arboreum — the tree j 
-coiton with red flowers— was grown. One of the Tm*t j-tr.king features of j 
Hove’s account is the fact that G, herbaceum was apparently often gi n 
on inundated land or even in brackish swamps. The Helds were banked 
np to retain the rain-water, and wells were dug, in their vicinity, from which 
water was drawn by crude Persian wheels or leathern ' * ikets elevated 
by bullocks. His description of the methods of well irrigation is. in fact, 
identically that pursued with other crops, though, at the present day, only 
rarely resorted to with cotton in Bombay. In 1789. it would thus appear, 
the cultivators regarded a high state of irrigation as an essential to sue- j 
ecssful cotton cultivation. Within the past few years this idea seems to 1 
have been returning to Bombay ; but, for at least half a century, it has been 
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the habit to grow cotton only on soils possessed of deep-seated moisture, 
or in districts subject to rain at the season necessary for cotton-growing. 
The degree of inundation, which Hove seems to have witnessed, is 
abundantly exemplified by his statement that with yellow cotton, rice was 
often grow r n between the lines of bushes, whereas, with the red cotton, 
bajra, juar , or gram were grown. The yellow cotton was sown, he remarks, 
in the end of the rains, so that it might not 5e destroyed by too great inun- 
dation. It consequently “ripens a month later than the red cotton, grown 
on the higher lands and having the advantage of the powerful dews, which 
refresh the pods and promote vegetation, the wool gets not only com- 
pacter and finer, but likewise produces a greater crop. But the higher 
grounds, on which cotton ripens in the cold season, are not without some 
advantages. The dews falling on the wool that discovers itself by the 
elasticity of the capsula bleaches it, by the assistance of the sun, and con- 
tributes, in some measure, to its fineness. But where they have not the 
conveniency of water to support it in the period when the pod begins to 
swell, the crop is but poor and inferior in quality to those that have cither 
a succour by freshes or are situated lower where the rains may have more 
influence.’' The idea of the necessity of artificial irrigation at the time the 
fruit is forming, has, within the past few years, begun to be felt, and many 
writers hold that the defect of harshness complained of against Indian 
cotton as a whole, would be remedied by a return to the system of cultiva- 
tion which prevailed in the last century, where water, if not obtainable 
naturally, was supplied freely by artificial means. 

Dr. Hove gives an interesting account of the method of ploughing and 
sowing cotton, as witnessed by him at Gorga, where, he says, the produce 
was the finest. As soon as the rain ceased, they ploughed all the high land'* 
in the following manner : “ A man measures the lines out by walking at 
the distance of to yards before the plough, drawing a line by* a hooked 
piece of wood that scratches the earth which the ploughman follows, 
and indents a furrow at the depth of six inches by an iron cutter, w hit h 
is in the shape of an elephant’s tooth mounted into a solid piece of wood. 
The car at the bottom is hollowed on both sides into a beading by which 
the furrow is widened, and the earth both pressed on the sides and pre- 
vented from falling back and filling it. The beam the oxen or buffaloes 
are fastened to, may be placed agreeably to their size, and the reins arc 
passed through a ho»e in the upper part ot the plough tail. The plough is 
so light, the cattle so well trained, and the earth so very brittle and mild, 
that it is more a play-work than labour both to the farmer and cattle.” 
u They do not cover the seeds but leave it to the first shower of rain which 
fills tne furrows with the turned out earth, and the plantation is as 
level as a table.” 

In the Bombay Gazetteers and Agricultural Deportment Annual 
Retorts much valuable information will be found regarding the method of 
cultivation pursued at the present day- The limited space at our disposal 
prevents us from even reviewing all the available information, but the 
following passages, selected under certain important sectional headings, 
will be found to exhibit the main features of this important brpr.ch of 
Bombay agriculture. 

In the Kkandesh Gasetteer it is stated that “cotton grows both in 
btack and light soil. It is seldom sown in the same field oftener than 
once in three years, the intermediate crops being wheat and millet* With 
a moderate rainfall the black-soil crop, and with a heavy rain-fall the light- 
soil crop, is the better. There is no special ploughing of the jReld for 
cotton. After the first or second rainfall, the heavy hoc, vakhar, is passed 
over the field to loosen and clean it. Manure is seldom laid down imme- 
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diately before sowing, as the natives hold that it should be in the ground CULTIVATION 
a year before the seea is sown/’ In the account of the Bijapur district it — ^ 

is stated, that 11 No crop takes more out of the soil than cotton. It never 
thrives in the same field for two successive years, but must be rotated 
with Indian millet, wheat, or gram. The cotton fields are enriched with 
the ordinary manure. Fre$h manure is believed to heat the soil and, 
therefore, applied to the land the year before the cotton is sown. Prior 
to sowing partly by the hand and partly with the hoe, the field is 
cleared cm the stumps of the previous crop, and if the field is overgrown 
with the karige grass, it is ploughed with the larger plough or neglai . 

After the ground is cleared, the clods are broken by a heavy wooden 
beam. In the latter part of August the land becomes fit for sowing. 

The seeds are rubbed in fresh bullock dung and water, and are then 
dropped through the hollow tubes of the seed drill or kurgt. The seed 
drill is immediately followed by the hoe which closes the drills. The seed 
leaves show in six to eight days, and in about a month the plants are 
three or four inches high. The farmer then works the grubber between 
the rows of seedlings, rooting out young weeds and grass, the surface is 
turned, and the soil is heaped at the roots of the young plants. Weeds are 
also removed by lalx*Uif «■ with a sickle. The crop is ready for picking 
late in February or early in March. A good crop yields five and some- 


times mx, pickings; a poor crop not more than three or four.” Of 
Ahmedabad it is said that 44 of the three varieties of soil, mixed, besar, is the 


best, black, kJl£, the next, and Wgkl, gorddu, the least suited to the growth 
of cotton/’ 44 Manure is used in light, but not in mixed, soils. Even in 
light soils it improves the crop only after a good rainfall. In July, when 
the land is ready, the seed cleaned by rubbing with earth and ashes in a 
crude frame, is, at the rate of ten pounds the acre, sown from a drill- 
plough with three or four tubes or feeders. The watering of cotton, common 
a hundred years ago (December 17S7I, but apparently in 1850 gone out of 
use, has again come into practice in Viramgam Dholka, and Dhundhuka. 
Watering much increases the outturn, but is open to 4 he objection that it 
makes the crop mure apt to take harm from frost. When full grown the 
plants stand from 3! to 5 feet high. Fields sown in July, flower in Sep- 
tember and October, and pod in December. In light soil, before the time 
of flowering, cloudy weather, or even slight rain, though it somewhat keeps 
back the picking, does good. Much rain increases the size of the seed 
and lessens the outturn ; and after the pods are formed and when near 
bursting, tain harms the crop/* 

In the Dhdrwdr Gazetteer an interesting account is given of acclima- 
tised American cotton, from which the following passage may be given 
regarding the soil and climate of the district: “The upland plain of 
DharwAr enjoys the unusual advantage of two rainy seasons, the south- 
west between June and October, and the north-east or Madras between 
October and December. The north-east rains give the country a fresh 
supply of moisture in October, and often again in November, and a small 
degree still later on. This moisture, with the cool November nights, Iw 
had a large share in successfully acclimatising New Orleans cotton. In 
the DhArwAr cotton plains, the yearly rainfall ranges from 25 to 30 
inches. During the cotton-growing months, that is. fro y r September to 
February, the returns for the five years ending 1882, show a greatest heal 
of 07 0 in February, and a least heat of 58° in December, b or cotton to 
thrive, the soil should be loose and open enough to allow* the air and sun 
to pass below the surface, and still more to let excessive and untimely ram 
drain from the roots. These qualities the crumbling gaping soil of 
DhArwAr has :n an unusual degree. The DhArwAr husbandmen describe 


5 * 


G-473 


Dictionary of the Economic 


GOSSYPIUM. 


Area, Outturn, and Consumption of 


CVLTITATION 
BOUMT. 
mathatf. | 


Stuofii. 

474 


their cotton land* as of two kinds ; hulukgeri, which is a mixture of black 
and red soil, and yeri, pure black soil. Both local and American cottons 
are planted in both these soils, but hulukyeri f or black and red, is gener- 
ally considered best for New Orleans cotton, and yeti or pure black for 
local cotton. The black and red is considered the richer of the two, bet 
in a bad season, blight and other diseases show themselves sooner, and to 
a greater extent, in clack and red than in pare black. The great merit of 
these two soils is the surprising length of time during which the under- 
soil keeps moist. It is this underground dampness that enables the cotton 
plant, especially the American form, to mature as late as March and April. 
When the surface of the held is baked and gaping with the heat the cotton 
bushes are still green, because their tap-roots are down in the cool moist 
under-soil. Cotton is seldom grown in red soil > the outturn is too small 
to pay at ordinary prices.” In a foot-note to the above passage the 
chemical analysis of the Dhirwar cotton soil is given as follows ; — “ An 
analysis of the best cotton soil showed in 4,500 grains 3*334 grains of very 
fine soil, 936 grains of impalpable powder, and 240 grains of coarse peb- 
bles like jasper, with pieces, lilce burnt tiles, strongly retentive of moisture. 
The impalpable portion consisted of 18 000 grains of water, 0*450 of 
organic matter, 0*083 of chloride of sodium, 0 007 of sulphate of lime, 
0-027 <4 phosphate of lime, 0*0450 of carbonate of lime, 0*013 of carbon- 
ate of magnesia, 15*200 of peroxide of iron, 16*5*10 of alumina, 0 085 
of potash, 48' 000 of silica combined and free as sand, and 1*185 loss ; total 
100*000.” 

Seasons or Sowing and Picking Bombay Cottons.— The Ot > mra ~ 
vuttee, Dh oiler a, and Broach growths are sown in June, the land having 
been prepared daring May-Jane. The first pickings commence in Dec- 
ember and continue till April and May, 

The Oomravuitet is the earliest in maturing, the pickings 4 eing com- 
plete in March. This is followed by the Dholtera, the pickings of which 
commence in February and are completed in April. The Broach begins to 
yield in March, the harvest being finished in May. It will thus be seen 
that a targe portion of the Bombay cottons grown on the acreage of one 
year's statistics are included in the trade returns of the following year 
owing to the official year ending 31st March. 

The Coompta and Dharwar are much later still. The land is prepared 
in July and August, the seed sown in August, the first pickings made in 
March, and the crop completely gathered in May. The whole of the 
yield of this class of cotton, from the area of one year’s returns, therefore, 
appears in the trade transactions of the succeeding year. 

Of Ahmedabad it is stated, that " beginning in early years in January, 
but oftener in February, the picking season lasts til) the end of March and 
sometimes till April. Except the Dhandhuka vdgadia or hard-shelled 
cotton, which must be picked with the pods, the other kinds ought, in pick- 
ing, to be separated from the pod. But this is nowhere the practice and, 
in consequence, the shell, broken and mixed with the wool, greatly lowers 
its value. The one-year plant yields two and, sometimes, three pickings, 
the three-year plant always three. The picked cotton is gathered in 
heaps and at the end of the day carried to the yard near the cultivator's 
house. Here the pods are broken and the wool drawn out by the hand, 
and, to loosen and free it from leaf, it is laid on a rope framework or on 
the ground, and beaten with sticks.” In the Broach Gazetteer it is re- 
marked : ** The time when a crop of cotton ripens varies according to the 
season. After a light fall of rain the cotton harvest is early, after a heavy 
fall it is late. If the rainfall has been light, picking begins about the 
20th of December, and is over by the 10th of February. If thg rainfall 
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has been heavy, the pods do not burst till the middle of February, and 'CULTIVATION 
the cotton is not all housed till the last week in April. In an average ' BOMBAY 
season the picking begins about the close of Januaiv and ends m March. 

Before all Ine cotton is secures!, the field has gen era fly been thrice picked. Seasons, 
with a fortnight’s interval between each picking. The average proportion 
in weight of seed (kagasin). to cleaned cotton (rtti) is one-third of cleaned ; 
cotton to two-thtrds of seed.*' “ Before the time of picking, some of the ■ 
ccfltcm grows over-ripe, arid, falling to the ground, takes up dust and If af. j 
In this way a portion of the cotton is damaged before it leaves the gr«,v, ers’ : 
hands. But the intentional mixture of d rt and earth to add weignr to the } 
cotton is not the work of the cultivator but of the dealer, irakhd* to. 

Cleaned cotton is divided into two clashes, the better, tumel, and the , 
inferior, vast, or p<x>r , '* 

Cost of Cultivation *nt> Profit. — The estimated rr>str if culib a- Cost & ProfU. 
tion per acre on an average field in a g ' season U stated m the Khdndtsn „-»e 

GattUeer (jiiSo) to be as follows for two of the chief cotton-producing dis- ^ 


tricts : — 
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In the former district (whh the prices then current ) the cultivation left a (\ rf. wHh 
net profit of 14s. Hd an acre, ; r, the latter I (•$. ?$d- pruts, pp. 

in the (jtteetteer frr Dhotvedr it stated ifioge that '‘the cost of 5 1 

growing cotton is ddhcult to determine Much depends on 1 he grower, 
the number of cattle he owns, the area of land he holds, the number of ■ 
persons in h»s house, and many either conditions which men* or less street : 
his actual cash outlay it» growing triton. Roughly, the acre cost grow- 
ing American and local cotton is 1 if. .\^d (K‘>ii-<»b A 4 - the value of 

the American crop may be set down at (, t-105. 1 H 15} and the value of t ! i„ 
ioc.il crop at \fci?-6*o), the A merit an leav« s a net profit of it*,. 

7jd. (R 9-5-0) and the local of l> 4id. (R6-11-0)- To the r.*t profit vn . 
the country cotton a small amount may Vie added, as in many casus the ; 
husbandman’s family themselves clean the 

In the Khdndfsn Gazetteer it is stated that the cotton vrop is lur.llv * 
mortgaged to the money-lender, who revei vrs it in the raw or ung:i;r.* d 
*tate, and gives back to the cultivator such ved as he n;.i\ w.»n lor 
feeding his cattle and for sowing. 'Hus system pi ev ails more or less 
throughout the presidency. The h*al dealers get loans from the larger 1 
buyers j from these they, in their turn, make advances to the growers, so 
that a stale of indebtedness, dependent on the crop, prevails more or less j 
in every grade of the cotton transactions. \ 

Mixed Crop Cultivation.— On this subject in the D •■« o - Mixed Cro*. 

of Land Records and Agriculture wrote as follows : — “ Respecting the cui- ^75 

ti vat ion of cotton and the merit of the local expedient *>t inter«nw mg 
occasional row’s of jtrwari or iur f experiments m:»de in * reason under j 
report prove, that the cultivator, even in a g<x»d cotton reason, secures a 
larger profit from the mixed sowing* than from cotton alone, .itid that in a I 
year unfavourable to cotton he ensures a fair return. But, on the other ; 
liandf the experiments do not show a similar merit m the lo< ,d practice oi j 
ploughing up poor cotton and following with a late crop. It 1* better to < 
tntersow grain or linseed between the row s of poor cotton. ’ Many writers : 
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allude in similar terms to these advantages as justifying the growing 
tendency to extend the cultivation of cotton as a mixed crop. The habit 
is certainly less injurious to the cotton industry than the reckless admix- 
ture in the same field of two qualities of cotton by which means adultera- 
tion of good and bad qualities becomes unavoidable. It would seem, 
however, that even this pernicious practice is rarely a wilful action on the 
part of the cultivator, but is due, cither intentionally or accidentally, to the 
buyer of the staple returning seed to the cultivator from a mixture obtained 
by ginning the cottons purchased from many growers. It would seem that 
this mixing of seed is only too frequently an intentional action, the dealer 
being thus saved the trouble of mixing bad cotton with good. 

Selection of Seed.— Forbes Watson expressed the opinion that the 
seed from four and five-celled pods would produce a better yield and a 
better staple than that from the ordinary three-celled condition. Experi- 
ments have been m^de, at the Hyderabad Sind Farm, to test this theory, 
and the results of the trials may be seen by reference to the tables on p. 30. 

Whatever merit can be attached to the information therein tabulated 
there would appear to be no doubt that much greater success would be 
attendant on careful selection of seed than on experiments in acclimatising 
foreign prize varieties. If there be a demand for cheap cottons, as seems 
the case ^both in India and Europe) care should be taken that the cultiva- 
tion and trade in such staples be kept distinct from the good growths. 
The mixing of the seed of two qualities is not only direct adulteration but 
the surest way to secure, through hybridisation, the degeneration of the 
better stocks of Indian cotton. 

Diseases to which Bombay Cotton is. liable.— In Dharwir it is 
stated that the cotton crop is liable to two classes or disease. Benithgi 
rog is brought on by continued hard, cutting, easterly winds. The leaves 
turn red and become blighted. The flowers and pods fall off*«vithout ma- 
turing and the plant slowly dies. Karaghi rog is brought on by easterly 
winds accompanied with morning dews and fogs : it disappears if a wester- 
ly wind sets m before the disease has gained too strong a hold. Similar 
diseases are alluded to in most district reports. 

The following account of the diseases to which the crop is liable may 
be abstracted from Mr. Walton's History of Cotton in Bombay Cotton 
is naturally a very hardy plant, and stands some wonderful vicissitudes of 
climate and weather, but, notwithstanding this, there are some sudden 
atmospheric arid other changes, which seriously affect it. The most trying 
consequences are produced by untimely, sudden, and heavy falls of rain, 
frequent changes of, and trying, winds, and cloudy weather; frost also 
injuriously affects the plant, out this seldom happens in the Kal£dgi and 
Belgaum country. 

The rayats often say their cotton plants are struck with rog (disease), 
when nothing ot the kind has really occurred. One set of circumstances 
which causes this mistake, is when unusual heat comes on with an exces- 
sively dry atmosphere ; and the roots of the plants have not reached down 
to a moist sub-soil. When this happens the branches and leaves first 
droop, then dry up. and eventually turn brown, getting the appearance of 
having been burned up. It is this brown appearance that thq farmers 
sometimes mistake for blight, when the phenomenon has in reality 
occurred from the above causes only. 

Cotton is essentially a sun plant, and if the sub-soil of the fields, 
where it is sown, is in proper condition for imparting the required susten- 
ance through the tap-roots, no more rain is needed, and at mast times, 
especially if heavy, any rain that falls after the bushes are about a foot 
high is injurious. If the fall is heavy, even before that time, it almost 
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always does serious harm. Anything and everything that happens to cotton, 'CULTIVATION; 
and makes the plant look unhealthy, if even for a time only, is called by : R 
the native cultivators rog. * MBAY, 

According to the local farmers, there are some five or six of these dis- , Disease*. 


eases to which cotton plants are liable, and they are given below in the order 
in which they may affect the staple in its gradual stages of growth as 
follows:— 


(1) Banti ro%a t or * yellow disease.' This is caused by untimely and 
excessive rain flooding the fields. The effects are worst where drainage 
is defective. The stems and branches become a dirty yellow colour, the 
leaves red, and the bush drriops; and if the disease is not arrested by the 
excessive moisture getting away in time, the plant dies. 

42) Banji roga, or ‘barren disease;/ This is brought about by hard 
east winds blowing night and day, together with cloudy weather. '1 he 
progress of the plant seems to be arrested ; it ceases almost entirely to show I 
fresh leaves, and the development of flowers and bolls qu<te stops. I 

Gugart roga : this name literally means “ half-cocked grain/* and 
implies that the state of the s<»il and atmosphere has had the effect of 
partially boiling or cooking the plants. It is brought about by excessive 
moisture, and chill oppr*** weather, with heavy clouds overhead, and 
but little* and variable winds, i he leaves fold and dry up. 

(4) Shtfi'i havu. — Th is rog is caused by lorg.contmucd haish ivrth-east 
winds, and 15 characterised by the leaves drooping ; it is seldom fatal to , 
the plant. 

(5) /vi in’ jigi roga. or the ‘ black sticky disease/ — This is quite the 
werst of all the ailments that the cotton plant ss liable to, 5 nte, wh«m 
it has once taken hold ot a field, and the plants are fa; advanced, 
they hardly ever recover. It is produced by long continued dews and 
unceasing easterly winds, and shows itself by a thick, dark, gum-like, 
substame, covering the plants. This so e ntirely covers and closes up the 1 
leaves, that they, the flowers, and the half-developed cotton -bolls, all die 
and drop oft, and. in a short time, a field, that had the appeir«&nce of t 
strong, green, healthy bushes, shows nothing but some charred-looking ’ 
dirty sticks. 

both descriptions of cotton are liable to all these ailments, but the 
acclimatised American may he considered the more susceptible of the . 
two. The plants show thur wonderful vitality and innate hardiness by ! 
rapidly recovering from disease, when the causes, which have produced <\ { 
are removed. All the diseases cease when a favourable change occurs, 
and genial, seasonable weather ensues for a’ sufficiently long perifd. If any j 
i/f the ailments have, attacked the plants in the earlier stages of their grow *h, : 
and they recover, no eventual harm is done. The case is. however, different j 
when It happens at a late stage of their cultivation,— the yield of cotton is | 
then affected both in quantity and quality, the fibre is almost sure to be « 
.short and weak, and often dull in colour. (History vf Cotton, 

In XK67-68, a great part of the cotton-crop of Bombay suffered from * 
bhght, the effects of wnich were investigated and fully described f \ j 
Dr. forbes The cause, he believed, to be exceptional climatic conditions 
similar to those detailed above ; the effect was drooping, withering, and 
final death of the plants. Dr. Forbes sums up his report * follows : — 

u This wind-blight is the bane of the southern districts. I have seen 
seasons pass without the slightest appearance of it, but of late, its occur- 
rence has been more frequent, and its influence progressively more severe- 
ly felt * * • ft may be described as the effects ot a hot wind, more 

injurious, however, from its peculiar dryness, than from the heat which 
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accompanies it ; its action upon the cotton plant is direct and speedy, and 
no amount of moisture in the soil will avert it.” 

Cotton Picking— In Bombay, the picking of indigenous cotton usual* 
ly commences in December and is completed in May. In the Presidency, 
as a whole, it would seem that the above dates are correct, although 
slightly different period s are recorded, in works treating of this subject. 
I hus, cotton picking in KhAndesh is said to extend from the middle of 
October to the middle of January 154}* According to Mr. Beau* 

fort ( Indian Cotton Statistics, 24) picking commences in December and 
is usually completed in March. The difference between these statements 
may be due to the introduction, since the date of the Gozette^r, of forms of 
cotton which mature larer. “ The average proportion of clean to seed* 
cotton is one to three. Seed-cotton, fallen on the ground, contains a cer- 
tain amount of dirt, which is partially removed by beating it on the 
jhanji or thatri , a bamboo or cotton stalk wicker-work frame/* (Go sec* 
tter). In various passages, quoted above, the picking and cleaning of 
cotton has been incidentally dealt with, and the habit of criminal adultera- 
tion laid mainly to the charge of the dealer, not the cultivator. In the 
paragraph below, on the Improvement of Bombay Cotton^ the legislative 
measures formerly taken, and since repcaltd, u> check adulteration, will 
be found briefly reviewed. The final conclusion arrived at by most wri- 
ters seems to have been that careful selection of seed on the part of the 
cultivator, and stringent measures by the wholesale dealers to bar system- 
atic adulteration from the market, would effect a complete reformation 
in the Indian cotton industry. It has been contended that the in a tier 
rests more with the merchant than the Government, and that what im- 
purities are due to the primitive methods of collection would soon be 
naturally reformed if the necessity for such reform wens made to l>e felt not 
onl\ by the primary dealers but b\ the cultivators. Pressurc^brought to 
bear on the local dealers, by those at' the centres of biding, would go a long 
wav toward* giving a new life to Indian cotton cultivation. 

Improvement of fl omhai Cotton*.— Lf.gi.nl vrioxr rn Check An- 
ulteration. — In the “Note” on Cotton, published b v the Kevenue and 
Agricultural Department, the following passages occur regarding the his- 
tory of the legislat vc measures taken ?o prevent the injuries effected on 
the cotton industry through the practice of adultciation, that U c some years 
prevailed to an alarm, ng extent : — 

“The subject ol the improvement of the cotton culture and trade of the Ho mb. 4/ 
Presidency has occupied the attention of Government .tnd or the cuvimierm! public 
for mo»c than hall a c^ntu* y. The introduction of American und othr » forms com- 
menced seventy years ago. But the evil existed then, a* it d<>c**v»n at thc^presenr 
day, of mixing indigenous with exotic, thus bringing iWredit on the mdusti y. It was 
not till after 1 H60 that measures were planned for endeavouring to stop tbi> evil. In 
that year the practice of mixing local and New Orleans brought the Indian-grown form 
of the latter into disrepute. Shortly afte», Government, however, appointed a Commis- 
sion to enquire into the subject. I he Commissioners found that — 4 during the season 
in which the enquiries made, little or n«« lo ad or American rotion had been ship- 
ped clean or unmixed. Betides the mixing of different varieties i>f cotton the dealers 
admitted that their cotton was mixed with seeds and other rubbish, ami that it com- 
pared badly with the exports of other years. Many of the local dealers wfre anxious 
that the trade shotilo be '"'gulated by law and placed under inspection* In their 
report the Commissioners stated that the evih of the Dh a r war cotton trade were 
be yond usual remedies, and affected not nnly lorai but general interests* Nothing 
fcjt the energetic action of Government could check so widespread an rvil* Kxistmg 
laws were insufficient; a fresh Act was required. With their report they submitted 
the draft of a Cotton Frauds Hill. This measure became law in July tlfij as the 
Bombay Cotton Frauds Act, IX. of 1863. The first Cotton Inspector appointed for 
Dharwar was Captain (now Colonel) R. Hansard of the Bombay Staff Corps, who 
had already received charge of the I>hirw 4 r factory from Dr. Forbes cm hb appoint* 
ment as Cotton Commissioner.” {Okartodr Gasettffr , 994— 205 ). 
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'* The Act proved more or les$ inoperative. 7 h« Inspector found it very difficult C 
to establish the mixing, at the gins, as fiaiidulent under its p'ovj 3 H>ns, <irid its operation , 
thus brought to light a defeat in the provisions regarding fraudulent mixing. 7 o • 
be fraudulent, mixing niWtake placi* in cotton either offered for *ab or uHered for , 
pi ending, There weie no presses in Dharwar arid the cotton was sold, not in f)ha r war 
but in Bombay. S*> the InsperUu might see in a gintmv, yard a heap ot local, a heap 1 
of American, and a thud heap of s*ed »«> be added as a main -weight, 4nd yet fail o* \ 
secure a conviction.” lOharivur (ia»rtttvr % J 05). I be refill? w»ts that out 01 
many prosecutions, all of which were aggravated ratps, clearly vwith*r. the spoil of the 
law, very few convictions wen* pi or >i rrd In 18;}, the fc mopean ritc-t chants ol the d;v- , 
triit as we ! l as the local officers umisc queotly oiesvil lo 1 a rnoir si'ingent Art, hi 1 
l>/4, (xoverninent appointed a sp» • iaM urmuivaon to enquire into the* tor 

continuing the law to suppress mfti,n ira*i<b. * l be* miyuuy c*l tiie t ommiivti.ti alf*t 
'ol lectin^ a large am«ami ut cnden«c were of opinion th.»t though *t was not adviwbi’* 
to annul the* Af.t jt was prep* table to place it in abeyance !*>» a tune. \\ hen ihe f'*rat*-r 
was relent'd to the ciary 01 State, the Bombay G ivernmrnt wrr-f* ii-iected t-> pu- 
pate a fresh Act w ith the object of iftrnrdyi.ijj ibe ileSvrts of the existing mcaaM.'**.” 
(jUhimUr ilatctteer, i'/J.) 

“Act l\. of 11-^3 was repeals! by Act VI!. of 1S78. Th«**o Acts appeu *0 
have been « xter»d< d to Bera; but not to tl <5 (.*nual Provinces '. Cot(> n Comm^ .* -mr’i 
Report jo* { S 6 S-' '-J, ^/c) In September i8»q the t j«.v-r nrne;<t of RifKi (umi.* > 
nv ivied that all sptv.ak legislation lot the snppre'-i''»ri of o>ttot> |tau*l> »houhl 
uas(“. I n # : Secular^ »-t Stab* did not then aijiee wf*h the \te*v held by th** b".c r n- ! 
ni«-ni of India, though ir: Mi* -eh n la* san turned itjpmpi w*!s and ucs, ltd the IP ,r- 1 
buy biMifiment to do away rv *ti die special cotton Saed juev action t-staMiv n* nt J 
Act Vil c-t iS;d was repeat* d by A* 1 1 ol t *■£>» 2 * AfC*»rcb:ig n t Mi Walton it i>ltwn ! 

li.spfLt«-i ) the opinion of the local K«irno»*n Ag»-nN and Napv** in*rrn.i*i'- *\a. c * 
opj - ys d to the giving ,ip or Government efforts to check bauds. Aciord.rg te Mi. f 
R. ( In vital, a Boiitbay merchant who is **■!! ar<pMiril»*d with thv Betgaurn and 1 
V)l- rrwu- (otton tiadr» t>ir B>uohi> d«*:ii**is and met* hauls in Amt mac hh^rv* 4 r and 
i ^nriipta vottim think that the C<dtr>n \ jauds Act failed to slap ndu-terat.on 1:1 ’ 

tlu* Bornlvty 'KarnataW. Mt.lh’sMal thim-s. that vi?k* the Art has been stopped,' 
tin if has l* « n nr. nols- cabl* increase m the adulteration ” ,i;»». ( 

l. t'JShs ov AiJSiUib'h — 1 he CoUci tc. r of Khand»*sb ( wfn r, ;« , terntig to tms 
admixture m iS;M- r pointed out that adm>xtuie btgms vv«i» 1 hr sowinr.. Th* 
Khandesh ryots du not ke<*p a portion of thcr ctop ii,r seed, as s cuStorna- \ m ihe \ 
Iff* i air, bat depend for .seed <*n the The kiimu receives all kinds of -.otton. . 

i hal puri hased from the pic k**ra, who receive their wages iri W*n*l, n«ust ult-;n bo \ 
miX'-d. lie sells tins and vs hat hr has rroived duht Irom th^ odtivatots U3 t)n '■ 
large dealer, who has it ginned and pressed . I he admixture so iar may be done in • 
ignorance, but on Mt. Koi* itsc»n\ authority l say u*at wilful Admixture tak*»s poCw 
•it the hands of the largr di'Htcrv and of tlm agents ol the larg* ginning and prs*>.sing 
factories. At no single s»age of this complicated business woc!d bluest Aral *r*e , 
conduct sut cced in preventing the rvd. If ih<- rayat*.:;v»w puc s'*ed, and kec u > their , 
v*rd pure, the banian will mix U. If the bit^ia s were to g<ia«antee good seed and its ; 
sell crnly such, they would havr \o charge a highcc pnee Uu »t, and the ray at $ won i . 
piobabfy prefer using chs'ajjer stuff which they would manage to ».r,d. If th" large ’ 
tipi's were* to rejv'.rt mixed cotton, the ic factories would Ixr idle. Combined action is ■ 
essential, but as unlikely An it is ,.ssi*ntial. ,% j 

** 1 he. I>irectoro* Land Records and Agriculture, Bombay, in h\> annual ; *, .»rt> | 
(the main facts from which may be here reproduced) has tepnatoaly discus'evl the \ 
Subject of artu Iteration and its possible prevention ■ — 

“ 1884-35. *" 7 he subject of adulteration is of *?\ich importance t*hat I fe* 1 . it im j 
duty here to state carefully the whole r_a.se before Government, to* only a full state- 
ment can explain Me final del iterate deacon that pratttca.'iy at all <an 

Sc done, 

M The Secretary of State forwarded a communication received bom the Live ; pool 
Chamber of Commci ce calling attention to the tnci cased Adullc.* .im.n ol Hast India 
cotton — a nubicct of very great gravity - a g» owing evil whivh s*i*-»usly impenis tin- 
foremost Staple of India, at the same tune affecting and dixtuilu n.ost grievously 
the cotton trade. In du»* a^urse the opinion of the Bombay Cotton t rade Adula- 
tion was solicited. This Irody tnlmm» «l G»rv* rnment that then attention had abrady 
been directed to the matter in such a wav that they had be* n induced fo appoint a 
special Committee to consider the question of mixing and adultoiatum «n all its 
hearings. The concluMon mi rived .it was then announced— 

tf Having thoroughly considered previous legislative enactments on cotton fiauds. 
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CULTIVATION and the discussions connected therewith, by the light of more recent experience, and 
in | having further before them, the resolutions come to by the Liverpool Chamber of 
BOMBAY. Commerce, they had, nevertheless, corne to the conclusion that special legislation was 

not advisable. The Association then formulated its advice to Government, vit. 

1 f, (0 that Government should discourage the growing practice of ginning differ- 

Admixture. ent growths together, thus producing a mixed and deteriorated seed; 

( 2 ) that Government should point out to the cultivators the benefit of persever- 

ing with the cultivation of the finer descriptions of the staple; and 

( 3 ) that Government should aid them in procuring improved seed for that 

purpose. 

‘‘With this advice it was suggested that the action initiated by Mr- A. T< 
Crawford, Commissioner, S. I)., in Dharwar, was a step in the right direction, and 
might b e imitated in other districts with advantage. 

“The proceedings of the meeting held to consider the report of the Special 
Committee were at the same time forwarded to Government. 

*' The Chairman premised his remarks by stating that some ot the m:mb»rs of the 
Special Committee, after perusal ot. the pamphlet issued by the Liverpool Chavnbei, had 
' entered on their deliberating with strong views in favour of special legislation, but 

that when the effect on the tn* \r caused by the late Cotton Frauds Act was 

discussed, and when the manner in -which the" trade ha* been conducted since the 
withdrawal of special legislation was considered, the teehng became universal that 
further legislation was not advisable. 

“ It was admitted that ‘a certain Amount of admixture’ had become prevalent 
' since the abolition of the Cotton Frauds Act, and that this admixhue was a decided 

evil, hurtful to the trade, and a source of l<«s to rr.ei chants. 1 it could not be expect 

etl that this meeting should concern themselves with the effect ot admixture on the 
producers. That was not their province.) 

“ lhe Chairman gave his opinion that mixing had during the past season been 
of a less consistent character, and that professional mixers had not been so success- 
ful. He charged the native dealers with the origination o| the plan of mixing, 
turning thereby their special knowledge of cotton to account. Mined bales passed 
muster, and they became bolder. But the growth of the practice soon brought 
matters to a crisis. and a set of rules was formulated to combat the evil. 1 he 
' penal? v clause* were, however, soon found unworkable. Contracts^ircrn made by 
the native dealers se with the omission of these clauses and the European mer- 

chants were compelled to make them optional. Hut even with this relaxation of the 
stand taken against mixing, the Chairman thought that an improvement had set in- 

“>he deliberations of the Committee were thm described as to the form which 
legislation, if decided on, should take. Fatal objections appeared to aiise against 
every suggested penal provision. In tine, it seemed clear that a mild Act would be un- 
workable, and that any other form of legislation would entail a completely equipped 

* staff of Inspectors, armed with extensive powers, which would simply be the re-msti- 

; tution of the Cotton Frauds Department with all the features detrimental to trade 

i which had brought about its abolition. Therefore it was decided to ask Government 

for aid. 

i “ It was prominently —but no emphasis could be to? strong —stated that deterio- 

ration of seed was the great evil to be feared, and the grievous fact was noticed 

* that during the previous year large quantities ot dhoti era cotton had beeiTVought 
into Broach, and ginned with the fine Broach Jkafids. 7'his, of course, meant irre- 
mediable mixture of seed, which would surely *how itself in the coming crop. 

“Next, the improvement effected by Mr. Ash burner, by substituting Hingan- 
gbiti seed for the indigenous growth of th** Khandcsh district, was referred to, and 
' it was admitted that, durian the lime in which the evil of admixture had risen and 

thriven, the deterioration of Khindesh cotton had gone on. The deduction was 
justly drawn, that it was this admix>wre by the trade which fostered thq deteriora- 
tion, - in other words, which fostered the cultivation of the short-stapled vdradi. 

“ The Chairman, *n proposing the form of letter in which the assistance of Gov- 
ernment should be invoked, inserted a clause to the following effect— that ft had been 
‘ found from actual experience impossible, owing to the constitution of thei# own body, 
to establish and adhere to a set of trade rules which would effectually ptrt a stop to 
the practice of mixing, 

I “ This clause was omitted by a majority, on the ground that the Association was 

| quite strong enough to make a rigid set of rules, which, if loyally adhered to, would 
, go a long way to putting an end to the system of mixing. 

! * ‘ It remains to be seen whether this much-desired result can be effected by the 

Assoc tattoo. If the trade can and will stop the mixing, then Government's decision 
to do nothing at all will be fully justified. If, on the other hand, the trade cannot or 
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will not stop mixing, it will, in my humble opinion, be incumbent on Government to IcULTIVATION 
seek to stop it without permitting interference with the trade or the obstruction ( In 
caused by Inspectors, to weigh against the demands of the country and the welfare j BOMBAY, 
ol the rayat. But I am anticipating. ; 

44 The Collector of Khandesh, Mr. W. H. Propert, was the first to lay before ! Admixture. 
Gov * r *|ment his estimate of the practicability of the advice offered by the Association. | 

He oointed out that no effort had been relaxed by the Revenue officers — (i) to i 
prevent the extension of varadi+ t tor he had oftentimes gone near overstepping the 1 
bounds of legal authority to check its spread ; (i) to encourage the cultivation of im- » 
proved varieties, for at the Mahtfji hxhibition handsome prizes had been yearly j 
awarded for the best samples of exotic cotton ; and (y) to supply good seed, tor the ! 

Government Farm had lor its main object the production and distribution of as much i 
good seed as possible; but that in lSHa the rayats got out of hand for two reasons. * 
they had become fully aw&re that no restraining authority remained in the J 
hands of the Collector, and, secondly, the price given lor varadi had reached or i 
nearly reached that accoided by the trade to the better staples of the Dharwari (ac- ! 
clima tired American) and llmganghAti. 

J* e showed that the producer has very little voice in the question as to what crop ! 
should be sown. He gets his seed fiom the middleman, and his crop is virtually dis- j 
posed of, seed and all, before it is grown. i 

" He admitted that the ryot prefers to grow the indigenous variety, which is ' 
reared with far moie ease and yields a heavier crop. When the demand rose for this ; 
commodity, it was very easy indeed for the middleman to extend its growth at will. | 

And he asserted forcibly. 'hat '? f^r one season (iSS3)’thc merchants had refused to ■ 
buy varadi, or had at anytime, within the past three up four years, assisted him in his . 
efforts to sustain the good name ut Kh&ndesh cotton, the varadi cotton would have 
been virtually stamped out. ! 

“ Next, turning to the question of the distribution of good seed, he indicated his ! 
reluctance to look again to the Bcrars, because there was evidence that the system of : 
admixture had worked harm there as well a* in Khandesh, and there was little pros- 
pect of advantage from the re-importation vt this Hmganghsti variety, whw h is not 
so valuable or generally suitable as the Dhirwan. And so with regard t,o Dharwar ; * 
the tact of Mr. Crawfoid's movement to improve the cotton ot that district shows that ' 
the staple has deteriorated there also. Theodore there is risk in applying for seed ; 
thence. But Mr. PiOnert argued that in Khandesh itself rl is possible to collect a large ‘ 

(Quantity of good seed by separately picking the boll* of the exotic cotton grown ?n 
and among the indigenous crop, relying on the fact that the former ripens earlier * 
than the latter. t 

“ 1 may parenthetically remark that good cotton can be procured from Dharwir. ! 

Experience has shown that s^ed acc limatized there succeeds tetter in Khandesh than 
freshly -imported seed ; and though the Dhirw&r seed has deteriorated, its transfer to - 
Khindesh will almost certainly give fair results. The plan recommended by Mr. 

Propel t of collecting seed in KhAndesh, too, is feasible. But, as is clearly argued, . 
there is no possibility, under present adverse circumstances, of getting good seed sown. , 

By the kind offices of one of the leading merchants in Bombay 1 was informed that , 
his up-country agents could not, if they would, at present induce cultivators to sow j 
the exotic cotton. Perhaps this opinion should be received with caution ; for, as ail | 
fhe reports tend to show, the rayat is not the aibitei in this matter. i 

“ Mr. Propert sums up with his advice that dishonest mixing should be nude, 
penal. He hold* out the alternative that the Bombiy merchants for one year should ) 
refuse to buy tha mixed cotton. But the reply to this is that the merchants cannot 
afford to consider any such scheme. 

44 The Commissioner Mr. K. P. Robertson —after, l think very wisely, insisting 
that the coercive measures adopted by Mr. Ashburner some years ago were alto- 
gether over-estimated as regards their good remits— says that Government have no 
right to interfere by dictating to the people what cotton they should sow, but : 
supports the demand for a law to punish adu Relation— very peitinently remarking 
that the merchants can hardly pleau for the rc- imposition of ttie law which their vehe- 
ment opposition caused to be abolished, however much they may ’ convinced that 
that law is wanted. 

41 Independently I represented my view of the question. The object of .my letter 
was to show that the advice of the Cotton Trade Association is futile, based on a 
misconception of the position of the rayat- I tried also to give reasons why the method ! 
of improvement initiated by Mr. Crawford m Dharwar would do no gooJ m Khandesh. ' 


* y/tradt in Khandesh*" Vilayati* Khandesh in Berar Cont. with pp. 58 ; 89-91. 
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I cal tod attention to the late discussions in the Borars, and to th* late Mr. Hillsdale ’.s 
able review of the whole matter, in which he showed that interletence with the 
rayat is not justifiable on either administrative or economic grounds. I'hisrevnw 
was called foith by the resolution of a meeting that the action ot Mr. Ashburni*r 
in *3?) had secured wonderlul results in Kh.tndesh, hut had been detrimental to 
the Berars, in that it caused an influx into that Province ot the seed ot the short* 
SMfdcd variety ousted from Khandeidi (which in the Iterant is called Khan- 
de^hi, and which in Khandesh is called Herat i or varudi), thereby wot king much 
haim, and that the imitation of the policy or Mr. Ash burner would rehabilitate 
the cotton ol the province. The Government ot India, Kevenu'* ami AgricultiM.il 
Department pieventfd any action hv.ng taken by the plain statement ot the phtui 
fart that Mi Ashhui net's policy in Khandesh had not secured lasting results. 

I emleavouied u> make it t tear that though the Dhaiwa. i cotton do - 1 well in some 
pit:-* and »on»c sods in Kh.indcds it is not suitable toofhets that it would b«* at* 
evd to attempt lo stamp out varatii (or Khaiukshi cotton), inasmuch as that var:**iy 
is the only piling <»m* in its peculiar soils. Fuithci, that the pruduttion of varu ii 
has its recognised and justifiable value, though the cotton is useless loi expou, 
except to: p irpov*s ol adn ixlutc. 

“I vent .ire. I to Migg that the earnest desire of the* Cotton Trade Association 
to evolve a wotkablc method of preventing fraudulent admixture, and rhr no i«-ss 
earnest anxiety ol the District Officers to assist in the movement, would be best fiKfrr- 
t*d by the appointment vd a Joint (.Commission of merchants and •cvcnu? officers to 
enquire inte and discuss the whole matter. On the one hand, the rm*i chants won.' 1 
s^e how unworkable th* advice offered by them really is, ami, on the other hand, tiu* 
Revenue Officers would team much as to the most feasible method ol meeting l!u* 
evd without disturbance ot the trad*'. 

“With a til sifted information on the various points noticed, the Commits. >n, 
1 thought, would t>e in a position to recommend a feasible workmg-pUn. I lie rm-r* 
chants wool i theh be entitled to call on District Officers tor co-operation, and t’u* 
District *ts w nuld know what support they could expect from the trade. Vt 
present in their eyes, tn spite of the enlightened and well-intentioned declaratio n 
and warnings of the organised mercantile associations, the trade is doing everything 
it can to checkmate their efforts at every step. 

** I cas Jally hinted a: the feasibility of establishing warehouses ti+Mr the ginning 
and pressing tactnrics where cotton received should be *ort*d and < fWned. I »"*d 
only say that this plan is universally declared to be unpractical, and i do not wish, to 
pretend tha* 1 am able to elaborate a scheme in connection with »t. 

“ All th^se papers weir? considered by the Chamber .ff t'ummrrce and the Cotton 
'Trade A^k ,atn>n. Th*y were practically a challenge to the ttaite. and the Iia-D 
could not take up the cnaitenge. The lormer body explicitly stated that the admix- 
ture is clue to a demand in Europe for inferior stuff. 

“ >o hang as there exists a demand in the consuming market of Europe for the 
inferior disruptions of cotton, so long will merchants continue to pui chase, mid dr- 
men to mix, and growers to cultivate it. No good end could bn served by attempt- 
ing to interfere with the natural course of the trade. 

** T he Chamber went on to urge that there are signs of a r»-aclion against mine i 
cotton, and advised Government to take energetic steps to distribute good seed 
throughout the districts, presumably to be ready to inert an tmpioved demand. 

The Cotton Trade Association, in disposing of the letemnee, contended that there* 
are buyers in Europe of adulterated and mixed stuff or. its rnei its, and that mer- 
chants are bound to deal in it. It is, therefore, presumable that much of the adulter- 
ation which now goes on is not fraudulent. Certainly the lormer proceeding* of the 
Association give me, at any rate, a different idea of the matter. It seems to me to 
be merely removing the fraud one stage further on, for these buy ns ip Europe of 
adulterated and mixed stuff on its merits, paying the h»gh price they* do lor the 
chief ingredients (worthless on ih merits) ot the mixture, cannot be credited with 
honest dealing. 

“The orders of Government were that no steps to stop the supply ojl a commo- 
dity which »# grown to iiteet a demand by consumers can be taken. A* regards t he 
latest advice of the Chamber, it was pointed out that, till the improved 'demand tor 
good cotton does arise, it would be premature to distribute good seed. 

*' It must be drawn fr#m these orders that Government do not approve of any 
legislation to check fraudulent mixing. 

“ The course of events must be watched; hut whatever is done in. the matter 
must be done without consultation with the trade. It is, in my humble opinion, 
hardly fair to ask the merchants to show how the rayat* can be protected from by- 
injury resulting from the course of the trade. On the other hand, the perusal of the 
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deliberations ol the Cotton Trade Association gives the fullest confidence that what* 
ever can be done on their part will be done. 

“'I he Commissioner, N. D., Mr. <}. F. Sheppard, brought to the notice of 
Government a specific instance of the importation into Broach of 179 tons of d hot- 
ter a cotton to be ginned. It may be presumed thatHhis was lor the purposes of ad- 
mixture. (.’lean cotton cannot b» successfully mixed. Mr. Sheppard also noticed 
that annually a very inferior variety of cotton is exported to Dhollcra from the Kaira 
district. He enlarged on the greater danger from deterioration of the seed than trom 
more admixture of staples, and urged that the subject demands consideration in the 
interests, not of the trader, but of Government itself. 

“ He contended further that it is easier to prevent admixture of seed at the begin- 
ning, than to restore the high character which a crop has once Just. Me advised that 
the Collectors of Broach, Surat, and Ahmed* bad should be direr ted to watch import- 
ations ot inferior kap*s and authorised to buy up the seed either pure or mixed, 
i here can be no objection to such a ptan. 1 tie seed would l/e useful for cattle food 
and the Jo*s nothing, because it may be presumed that a lot of seed, stigmatized as 
mixed, would not knowingly W used for sowing. I tru-t that the Commissioner will 
carry urn suggestion into practice. 

** Mr. Sloimont, of the Bhadgaon Farm, made a short tour chiefly to ascertain 
the extent erf admixture t n the field. 1 he following may be quoted from his 
report: — 

" lour in Cotton Districts. — About the beginning of February the Collector 

direr fed me to make a short 

Tulle IT — Anav*:< '/Cotton. 
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tfiur in the eastern talukas I 
with the object mainly of j 
finding out M what extent j 
mixed cut tor. seed was sown ; 
by the < >d tit a tors ; also whe- j 
ther, as alleged, merchants 
were paying preference prices 
for the *hoft-slapled vara- 
dt. My 1 n* pc v tion embraced 
a on In of districts including 
i Achora, Hhusaval, S.*vda, 

Chopda, and Erandol. I he 
results of the analysis of 
numerous samples are ar- 
ranged in th* margin. 


“ A glance at the tabic will show that the crop of Khamh'sh strl! contains a fair J 
percentage ol gutxl cotton. At Pachora it nearly hair Amene^n rhe short -staple , 
being* only a quarter ot the whole. This is aoinittedly due ro the spare ia»m seed ' 
taring annually #»*!d m the neighbourhrK*d. At tfhusai al no reliable sample was I 
obtainable, but about Vav^l the American element dimtivvlus U'n per cent.; at ; 
Airawad and onward to t'hopda it altogether disappears, until the v. unity of Dharxn- • 
gfton is reached, where with the Hmg*ngh 4 ti it maki s up half the crop, (‘omn^ 
Miolhward by Kiandol the varadi again predominates, being just outside the circle 
under the influence ot the farm. 

** Opinion of Cotton Merchants*— At Dharangaon a number of merchants a: »i 
others met me to discuss the question of cotton improvement. I he smaller class of 
local dealer* were strongly opposed to any measures of restraint, declaring that 
although the price of vuraat was comparatively low, slid the cultivators liked to sew 
a certain mixture, it being the more reliable poor man's crop. 

44 1 'he Bombay buyers on Ih* other hand, were unanimous in opinion that only 
the operation of an Art could evrr restore the reputation of Khindesh cotton and the 
consequent prosperity which n§ producers enjoyed for so many year*. AP, how-**er 
were agreed as to the beneficial results which must necessarily follow the dtsiiibul.u,, 
of large quantities of good seed. 

” It seems to me that Mr. Stormont has missed one point, dedurible from his 
enquiry,-— that is, that the further ho went fiom the railway and ti ■ colt o centre* 
(e.r/., Dharangaon) the less the percentage ol good staple. 1 hi* lad would seem to 
show that the suitability ot the indigenous variety, apart from the v.ipport accorded 
by ihe demand for admixture, has a strong bearing on the increase of varadi. I he 
deduction may be wrong, but it it i* correct, it is a warning that a place for this variety 
must 1** recognised as necessary (sec paragraph above). 

1885-86*--" I have very little to place on record respecting this important staple. 
No further movement has taken place in lh~ direction ol check against admixture, 
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end I have no district agency to record the damage done by carting seed-cotton from 
districts, where the staple is bad, but the colour good and the cotton cheap, to be 
ginned with superior cotton. That this admixture goes on 1 have no doubt, and it is 
certain that the mixed seed is sown io the localities where the ginning is done, to the 
great detriment of the crop. One circumstance, however, it worthy of note. The 
Liverpool Chamber of Commerce has established a new standard which will be known 
as btldiu It win include the short-stapled amravattrr, and will apparently be a 
direct check against the export of the short-stapled varadi as it is called in Khin- 
dcsh, or Khindeshi as the Berar people chose to denote it, under the standard of 
omramtiti* It remains to be seen from the quotations and trade returns the price 
which the new standard will command and the proportion it holds to the whole crop.” 

In concluding this series of quotations from the best sources regarding 
adulteration ana the measures that have been taken to repress the prac- 
tice, it may be added that the modem demand for Indian cotton, conse- 
quent upon the great trade created by the American war, was not the primary 
cause of these measures. From the earliest records of the Indian export 
traffic (somewhere during the last decade of the eighteenth century j up to 
the present time, complaints have been rife. Thus, Dr. Hove in 1 787 wrote, 
" I observed to-day, when they were embaling the cotton, if tney ” (the 
dealers at Synapooc) " adulterate it with any ingredients as it is reported in 
Bombay* But in justice to the inhabitants, 1 must say that they paid a 
particular attention that nothing impure was communicated, in which state 
they deliver it to Broach, where the cotton u adulterated with their own 
inferior sorts and that of Baonegar, Bodra, and Dolea to make it resembte 
that of Ahmood. which is first mixed together, as I am informed, and then 
passed again through the cylinders, by means of which it is so intermixed 
that the ablest connoisseurs mistake it for the original. To this adultera- 
tion the merchant has nothing to say and is very glad to obtain it in that 
manner. But the same on coming to Surat is adulterated byEuropeans 
in such a manner that all this which was sent from here of rate on our 
Company’s account to China lies unsold and for which they paid the 
contractor a most exorbitant price who gained unlawfully, by the informa- 
tion I had here, no less than £25,000 sterling. As the method of adultera- 
tion was not secretly enough performed, it was of course immediately com- 
municated by the agents to their correspondents here, that they might also 
adulterate it and send it in that manner to Broach. The method which 
the well-known contractor for that cotton practised was as follows : he pur- 
chased a large quantity of old cotton seeds which is sold publicly in the 
bazirs as food tor cattle, then opening the bales he intermixed a certain 
quantity of it with some other rubbish, and closed it in the first state in 
which he delivered the contracted quantity to the respective commanders 
on the Company’s account for China.” 

Introduction of Better Qualities. 

In referring to the introduction of exotic cotton into the presidency, the 
Director of Land Records and Agriculture says in his report for 1884-85 
** (a) Amiri can. — The valuable staple acclimatized from American seed 
is well established. Us cultivation is liable to fluctuations with the rise and 
fall of the demand for good stapled cotton, but it will not disappear. Us 
hold is especially strong on the three talukas of Bankapur, Karbjgi, and 
Ranebennur in Dhirwar, and the large areas of the surrounding Native 
States. It does not do well »r. the deep black-soil talukas. Ity advan- 
tages are 

M ( t) that it can be put into the market sooner It ripens earlier ; 

u (a) its outturn becomes sooner, certain, and advances cAn, there- 
fore, be earlier secured on the crop ; 

* (3) cleaned by the saw-gin it economizes manual labour, and this 
at the time when this labour is in great demand ; 
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* W *n good years its yield is very high ; CULTIVATION 

*‘< 5 > though. more liable to blight than the indigenous variety, it BaifiiAv 
possesses greater power of recovery. uvwbat. 

n The question of introducing this variety into neighbouring districts. S*otl* 
e& 9 Bijapur, is very important. " Cottons. 

The experiments with exotic seed, however, appear to have proved 
unsatisfactory in 1884-85 and 1885-86, but further trial was subsequently 
made with fresh seed imported from America. This was tried in Khin- 
desh also, but the Director, in his report for 1886.87, states that it had been 
dearly demonstrated that it would be unwise to force exotic American 
cotton on the Khdndesh cultivator as the soil and climate of the district 
was unsuited to its growth. 

(A) Egyptian The Egyptian black-secded cotton was tried in Dh4r- 
w£r in 1884-85 but failed. It has apparently been also tried in several 
districts without success. 

(c) Nankin*— In June 1884, the Government of India supplied the Con f. with 

Director with Nankin cotton se«I to test the suitability of the Nankin or p* 17* 
Khaki- coloured cotton which, it was contemplated, should be used for the 
summer clothing of the trenps in place of dyed doth. A guarantee was 
given that the produce would be purchased at 4 annas per 2b of cleaned 
cotton. The Director wrote in 1884-85 regarding this experiment “ The 
cultivation of Nankin cotton in this presidency has not got beyond the 
experimental stage, and even experimental cultivation is in its infancy. 

The only instance known of a farmer growing this cotton on his own 
account is in the Shevgaon Taluka of tne Ahmednagar district, where 
one Narayan Raghunath, a Brahman holder of some mear^, cultivates 
it yearly as a garden crop to the extent of five gunthas . The seed is said 
to have been imported from Delhi about twelve years ago. The cultiva- 
tor manufactures the produce into cloth for his own use. 

** On the whole, although the outturn under experiment was smaller than 
that of the local variety, it is not to be doubted that as large an area as 
may be desired can be grown with this cotton if the Government of India 
continues its offer of 4 annas per lb of clean lint ; but without such a 
stimulus it is not at all likely to be grown at all. 1 am very much averse 
to any attempt at forcing this variety on the country. It mav injure our 
staples by hybridisation. Its seed may get mixed with the other varieties, 
and a most harmful, undesirable mixture will result, which, once establish- 
ed, will take long to remedy. No alacrity is shown by the Military De- 
partment to utilise the natural khaki cotton in lieu of "the dyed material, 
and it is not unlikely that a mordant may soon be discovered which will pn * 
vent the now unsatisfactory variations in the colour of dyed khaki. Again, 
experiment has yet to be carried on to decide whether the colour of the 
Nankin cotton can be relied on. I have instituted experiments on this point 
at the Hyderabad Farm, The Nankin cotton has no merit as to staple or 
yield 1 and my advice on the matter, as it stands at present, is that all 
attempts to force its growth should be abandoned. 1 earnestly ask thx # i 
pressure may not be brought to bear on me to do more than experiment 
with ( his variety. 

u The following extract from a letter of the Chamber c' Commerce— 
to whom a small sample of the Shevgaon cotton which was decidedly su- 
perior to that grown on the Bhadgaon Farm, was sent— also supports m\ 
view . 

staple is short, irregular, and wasty, and would be most unprofit- 
able stuff to work. Under the circumstances the Committee would 
strongly advise that the cultivation of this description br confined to those 
places where it is indigenous, as there would be great danger of its hybn- 
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dtsing with the local varieties to their detriment if introduced largely into 
this presidency . 9 99 

The experiments regarding the possibility of securing a uniform colour 
in Nankin cotton by selecting the seeds from bolls of the desired tint 
went concluded in 1 886-87, when the Director stated that —' u The result of 
adequate trial is that it is very difficult to obtain clean cotton of a uniform 
colour, though it is possible to do so with great care in selection of seed ; 
but as the variety of cotton is poor in yield and undesirable in every respect, 
the conclusion is not of great importance. The Military Department has 
now withdrawn its special encouragement of this variety by experimental 
results. ” 

Perhaps the first person who saw khaki-coloured cotton in India was 
the late Dr. Hove, who, in 1781, came across fields of yellow-coloured 
cotton. At first, on being shown the cotton, he thought it had been dyed, but 
afterwards he had abundant proof that this was not so. In the attempts 
narrated above, hisLory seems only to have repeated itself, for, if unknown 
in 1884, the knowledge in the cotton had only died out. it was perfectly 
understood a century ago. 

Continued Experiments with American Cottons.— The Director 
found that the exotic cotton seed (acclimatized American) had degenerat- 
ed, and he therefore determined on importing fresh seed from America. 
The following extracts from his reports refer to the subject : — 

1884-85.—" I noticed in my report last year that there was a spontaneous 
demand for fresh seed in Bankapur of the tthiie-seedcd American variety , 
the only one of very numerous kinds which has really shown itself worthy 
of support. But I found that no further action had been taken. The seed 
has degenerated. It is harder and smaller than it was. Though a good 
year seems to check this degeneracy, there is, no doubt, needier new im- 

K tion. The demand for new seed is not confined to Dharwir. From 
apur f have received a large indent. 1 have placed myself in commu- 
nication with the Chamber of Commerce, and fresh seed will be imported. 
u But I have decided on adopting a slightly different plan from that 

S howed heretofore. Fresh seed is very expensive. It never does well 
e first year. I propose therefore to sow the seed in that part of the dis- 
trict (e g-* Bankapun where the variety succeeds best (I may notice that 
in the deep black-soil talukas of Ron and Navalgund it gives a poor crop 
in comparison with the yield of the lighter black districts of Bankapur, 
Karajgif and Ranebennuri and to distribute the produce at a moderate 
charge. This plan I shall recommend to the Kolhapur State. Specific 
proposals will be made to Government for sanction to hire land for one year 
tor the purpose.” 

On the subject of the soil beat suited to American cotton, the Director 
wrote ; '* Dr. Royle pointed out ( 1840) one result of experiment which will, 
1 believe, by all be recognised as correct, vie., that the black soil is not 
so well suited for American cotton as the poorer soils. I cannot but think 
that attempts to introduce the improved varieties without regard to this 
fact were so far misguided.” 

This opinion should be compared with that arrived at regarding Ihe 
soils of the Central Provinces found best suited for American cotton. 

1886-87.— "I described last year the new importation of seed and its 
distribution. I am now able to give a, very satisfactory account of the 
results. In Dhdrwir in six villages of selected talukas, i.r., talukas where 
the exotic cotton has held its own without the aid of official prcsslie, sow- 
ings were made by Mr. Price. A little delay arose owing to an Untoward 
break late in August 1886. The season was, on the whole, favourable. 
The average yield was 1581b per acre of scedcotton. The proportion of 
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clean cotton to seed was found to be i to si, a high proportion when com- 
pared with the Dfoduce of the old acclimatised seed, which is generally 
about I to 3. Mr. Baines* while Acting Director, inspected the fields and 
placed on record the following observations 

** (1) The higher light black soil showed better results than the deep 
rich plain. 

“(a) The better the growth of the crop* the less the injury by blight 
and discolouration. 

M (3) The pods were larger, though fewer, than on the crop raised 
from old acclimatised seed. 

“ (4) The plants were stouter and lower in growth than the old 
cotton. 


CULTIVATION 

In 
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44 It must be remembered that these results are for the first year of intro- 
duction, while the process of acclimatisation was only commencing. The 
smaller growth of the plants seems to point to some hybridisation with in- 
digenous cottons in the case of the old cotton. 

44 The crop was considerably better in some places than in others, but, 
on the whole, it was everywhere fairly good. Tne net cost to Government 
of the importation, experimental sowings, and distribution has been only 
K233. 

14 Sowings of new American seed cotton in Dhdrwdr t 1886. 


Name op Village. 

Area 

■own. 

Amount op J 

SEED. J 

Outturn in 

SEED- 

COTTON. 

-H 

Acre 

Kate. 

Tout. 



A. G. 

& i » . 

ft 

1 b 


[ Kustigal 

2 yt 

10 J ? 9 i , *Qth September . 

80 

237 

11l> BLI a 

[ Hahhat 

m 35 

7 : 10 2i 2<>th August 

iz 8 

«.Qo8 



35 10 

[ 3 1 135 126th „ 

•58* 

4 ,oc 6 

Uanakpum .* 

BudihaJ . 

8 7 

i 6 * 1 S3 i *>th „ . ; 

173 

i»4>4 

1 

. Kotgiri 

5 j 

1 6| J 125 j 7th September .; 

2404 

4,60 a 

Karajoi 

Devgiri 

16 9 

1 7i | >25 i 14 th „ . j 

y; 

l » 57 ° 


Total . j 

86 3 5 

6| ; 560 j | 

r.5T 

• 3 . 7 J 8 


" 1 have, under the head, farms, shown the result of experimental sow- 
ings at Bhadgaon. A large portion of the new seed was taken over by 
the Kolhapur Agency. In some States the season was unfavourable. 

The report received from Miraj Junior states : 4 The cotton plant raised 
from the new American seed is 3 feet high as compared with 2 j feet in the 
case of the old cotton. The pods are fewer but larger, about in the pro- 
portion of 2 to 3, but the weight is greater, ten pods of the new weighed 
io\ tolas, whitathc same number of the old weighed only 8|.‘ These rotes 
correspond with Mr. Baines’ observations. 

41 In the Punch Mahals Mr. B, A. Dalai sowed the new cotton, it 
gave a poor yield, but he likes the quality of the sample.” 

Cleaning ok Ginning of Cotton in Bombay.— M r Beaufort writes \ GINNING 
urnici this subject: — 4 * The Bfoah and Dhdrwdr growl, are the only j 490 
ones w hich are entirely cleaned by steam or hand saw-gins, but the <pj* 3 ntity Conf. with 
of oomras and dhotl'eras* thus heated, is yearly increasing. Ail other pp. 152-157. 
descriptions of Indian cotton are hand-cleaned by the native churkii or! 
foot-roller ” The following extracts from the annual reports issued* by the i 
Director of Land Records and Agriculture give the most recent mforma- *■ 
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tion on the subject of saw-gins and the extent to which they are at present 
used in Bombay Presidency j — 

1884-S5.-" One of the most important questions in Dhdrwdr is with 
respect to the saw-gin. A reference to the Gazetteer* will show the vari- 
ous steps which led to the introduction of this necessary concomitant of the 
American cotton, which has established itself in the district, and the reasons 
why the management of the saw-gin factories still remains in the hands of 
Government. Three years ago it was discussed whether Government 
could not safely retire from the direct manufacture, distribution, and repair 
of the gins ; but it was resolved to await the advent of the railway, when 
it might reasonably be expected that steam saw-gins would be set up by 
private firms. The railway is opened, but there is no indication yet of 
any such enterprise. There are steam gins at Hubli and Gadag, but the 
roller pattern is used. 

* I sought to ascertain whether the people could not now be left to 
themselves to arrange for the repair of their gins. There is a great deal 
of discontent among them. The factories are made self-supporting by 
a subscription of Ro per annum per gin from each owner. Tne tax may 
be evaded by the deposit of the saws and spindles at one of the factories. 
The owners are entitled to the services of trained hands on payment, over 
and above the general subscription, for wages and material. The com- 
plaint is that the trained workmen kept are too few, and that only those 
villagers who live close to the factory get any benefit. On the other hand, 
more labourers would entail a larger subscription, and apparently the 
people are not careful to have their gins repaired in the slack season, 
but wait till the ginning time comes, and then, finding something go 
wrong, all clamourtor the factory-men. At Hubli and IngaTgi the rayats as- 
sert that they can make their own arrangements, provided Government will 
assist them m procuring new saws and certain working parts and new gins 
when required ; but everywhere else there was a consensus of opinion that 
Government must keep the factories, and l believe this is a necessity. It can 
only be hoped that private steam saw-ginning factories may yet be started. 

M There is one gin worked by bullock power at Halyal near Hubli. At 
Devgiri I saw another being set up. There is a third, now unused, also 
near Hubli, and at Ingalgi there is a prospect of another. This utilisation 
of bullock power must be encouraged. It will reduce the labour now fall- 
ing on the factory workmen, for the rayat who works a gin with bullocks is in 
a position to employ his own skilled hand. It may be advisable to seek to 
introduce Gordon 6 c Go. # s bullock power into this district. This machine 
has no place to fill in Khdndesh, but there may be benefit in Dhirw&r. 

" A new pattern of saw-gin has lately been introduced into Db£rw 4 r. 
It is a great improvement ; but the people, I think naturally, complain that 
the improved grid might have been adapted to the old frame-work and 
other working parts instead of necessitating their purchasing an entirely 
new gin. They do not like the new grid. It is too good, and cleans the 
cotton too well to suit the degenerated demands of the trade. The larger 
outturn of the old grid is solely due to the large percentage of sqpd carried 
through. The same feeling shows itself also in respect to the loot-roller. 
This rude implement worked by women can compete, and doep compete, 
successfully with the steam-rollers, because the trade is not Particular, 
and prefers buying cheaply half-clean stuff to giving a remunerative price 
for well-cleaned cotton. 

"I may mention that the foot-roller— for indigenous cottop only— is 
the implement used all over the Southern Mahratta Country* but that 


• Dharwar Statistical Account, Vol. XXII., 366-373. 
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strange to say y the han d-charka t very simitar to the Khdndesh charka , is 
again found in the very south of the district.” 

1885- 86.-" I am glad to report that the Haliyal saw-gins are now 
workea by steam instead of by tnillock power. This is, however, the only 
place in the whole Presidency except the two Government farms, where 
the steam saw-gin is used to clean cotton. No change has taken place 
regarding the manufacture, repair, and distribution of hand saw-gins in 
Dnirwir, described in last report. 

“ At Bhadgaon, now that Mr. Stormont has a steam engine, he will 
work saw-gins to clean the farm cotton and the small amount of the 
Dh£rw 4 r-American still grown in the neighbourhood from farm-seed. At 
Hyderabad, an experiment with the saw-gin for cleaning the indigenous 
cotton has been most successful. The whole of the farm crop was ginned 
with the improved saw-gin sent from the Bhadgaon Farm driven by a six 
horse-power engine. Mr. Strachan reports that the cost was Ri-3-1 per 
maund of 841b as compared with Raj to R2} for the native hand-cAarfo. 
The clean cotton sold for R15 per maund. while the ordinary native was 
selling for R13-8. The seed could have been sold for Ri-ioper maund, 
but the price of the clean cotton alone was more than would have been 
got for both cotton and seed had it been sold unginned. The outturn of 
the gin was 18 maund* day of nine hours. The Karachi Chamber 
reported, ‘saw-ginned Sind native cotton from selected seed appears to be 
a great success. The staple does not show any signs of having suffered 
from the process of ginning, and is valued at about Ri| to R2 more than 
the average native tanda / The hand-ginned samples of selected Sind 
cotton, f>. ( grown from the selected seed, were valued at Rt to Ri£ above 
the then existing average selection of Sind. It is noticed further by Mr. 
Strachan that the saw-gin does not crush the seed, and that the percentage 
of clean cotton is greater than that obtained by hand-cleaning.* 

1886- 87. — "The DhdrwAr Factory is languishing. Perhaps the de- 
generation of staple in the exotic cotton is the cause. The extra price 
does not encourage or repay the use of the rather expensive gins. Private 
enterprise has not, as was hoped, relieved Government of the necessity for 
maintaining the factory. It nas been decided, however, that if the Local 
Boards will not take over the factory, they will be closed nt\ 31st August 
1889. By this time the newly-imported seed may alter the prospect of 
affairs. 

" This gin is wonderfully appreciated in Sind for indigenous cotton. 
It is only used in DhirwJr for exotic. I have in former reports giver 
details of the working in the Sind Farm. Saw-gins w ere exhibited at the 
Shikarpur Show and were much liked. But a further indication of appro- 
val must be recorded. A large cotton dealer at Hyderabad, Sind, h«*s 
contracted with the Government farm to gin considerable quantities of 
cotton with the saw-gin driven by the farm engine. The result of this 
working is not yet known.** . D , 

Analysis of Last Year’s Tradb. — The total imports into the Bombay 
Presidency in 1888-89 amounted to 457470 cwt., of which 119,949 ^: c 5 me 
by rail, 287,553 cwt. by road, and 53 art. by coast, from external blocs* ; 
47*900 cwt. by rail and 1 ,935 cwt. by coast, from Bombay port. 1 he large* 
amounts received by rail were from the Central Provinces, Rajputana, 
Central India, and the North-West Provinces and Oudh* y road, from 
the Nisani’s Territory, .... _ . 

The exports amounted to 3427,184 cwt., of which 3 » 37 *<» 9 3 5 * . 

to Bombay port, a few cwt. only going to Madras, the Madras ^ a P?/V» 
the Central Provinces, Berar, and Bengal. Of the total ex P? r *® . 

Bombay port (2,130,897 cwt), Khandesh, Nasik and Ahmednagar conto- 

rt a G. 49 1 


ounvnto 

In 

BOMBAY. 


Bombay 

Cotton 

Trad#. 

491 





*4 


Dictionary of the Economic 


GOSSYPIUM. 


Cotton Cultivation in 



CULTIYATHml 
In 

SXMD. 


4 92 

Ann. 


493 


District. 

494 


■mens. 

495 


buted 974,186 cwt., Gujarit end Kdthiawdr 694,080 cwt., Poona and 
ShoUpur, 908,113 cwt., the Southern MarAtha Railway, 148,005 cwt,, the 
region south of Narbada and below the Ghdts, 102,883 cwt, and 
Marmagao Castle Rock, 3,631 cwt* The largest importing areas by rail 
were Gujarat and KAthiawir, the region south of Narbada, Khdnaesh, 
Nisik, and Ahmednagar. 

a. SIND, 


References. ~ 5 /odi, Kep. on Sind ; Gautteer, to, ij, /Of ~I02, 169 , /02, 
4 &> 475 , $20, 52/, 559, 603,654, 694, 74 5 , 

Rsvibw op the Area, &c.— Sind show* a steady increase in the area of 
land under cotton cultivation, the annual average having risen from 57*90*) 
acres in the ten years preceding to 65,600 during the past decade. For the 
last five years tne average has been 73,000 acres. That this increase ap- 
pears to be steady and continuous is shewn by the area for 1888-89, which 
was 96400 acres. The total outturn indicates a corresponding increase, and 
in the year under consideration is returned as 184,200 cwt. for the British dis- 
tricts, and 5,400 for Native States, making a total of 189,600 cwt. These 
figures give an average outturn per acre of nearly aaotb, a very much 
larger figure than that returned for any other locality. 

The net exports amounted to 147,950 cwt., leaving, when deducted 
from the outturn, 41,650 cwt. as available for local consumption. This, 
divided by the population, gives the amount locally consumed as rcjlb per 
head, equivalent to little under 9 yards of cloth. This figure cannot, how- 
ever, be accented as representing the actual consumption per head, since 
an average of the last four years gives only i5,oco cwt. as annually avail- 
able for local consumption, an amount equivalent to 07 ib of local cotton 
per head. 

The above figures, liable as they are to most of the errors pointed out 
in discussing the same question in other provinces, are also *stiH further 
complicated by the very great deficiency in accuracy of the returns from 
Native States. It appears probable that, while the outturn may be ap- 
proximately accurate, tfie area under the crop may be greatly under-esti- 
mated. If this be so, an explanation is at once afforded of the apparently 
excessive figure above derived for average area outturn. 

Districts where grows.— By far the greater part of the cotton- 
crop is grown in Hyderabad, as will readily be seen from the following 
analysis of the area and outturn of the province ; — 


District. 


Karachi 
Hyderabad . 

Shikar pur 

Upper Sind Frontier 
Thar and Parker „ 
Native States 


Area. 

Outturn. 

... 

Acres. 

Cwt. 

'>7*4 I 

3*473 

67,75 » * 

>33**33 

**»«75 i 

33,173 

3,7*5 ! 

5,355 

10,171 j 

30,003 


3,7«>* 5,400? 


• Estimated. 


Races of Cotton in Sird.— The whole of the cotton gijbwn in the 
province is known, commercially, as “ Sind.” Experiment* conducted at 
the Hyderabad Farm have shown that the fibre is good, and thfit the boll 
when cleaned furnishes the unusually large average of 36 per crjir. of fibre* 
The staple, though strong, is short and frequently indifferently cleaned. 
Thus, in the Gautteer of Sind, it is stated that “ the great desiderata 
required to make Sind cotton more sought after, in the cotton marts of 
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the world, would seem to be an increased length of staple and greater CULTIVATION 
cleanliness. These improvements, it is believed, might be effected by more siNO. 
careful attention to the culture of the plant, and to the picking and cleaning 
of the wool/* ****** 

Even so early as 1839 we find cotton of Sind referred to by Sir 
Edward Ryan as a very flourishing plnnt, “ cultivated in Upper Sind with 
great care by the aid of irrigation from the Indus.” 

Like most other commonly cultivated Indian cottons, that of Sind 
appears to be G. Wight uuium, 7 W., or hybrid forms of that species. The 
hybrids are extremely variable, tending to revert to G. arboreum, and, in 
doing so, to deteriorate and give riselo local ra<.es with marked differences 
in quality of staple Thus, the Superintendent of the Experimental Farm > 
at Hyderabad writes During the past season f have had a better oppor- ! 
tumty, than ever previously, of comparing the cotton grow n in different j 
districts of Sind when it was brought in for ginning, and from no dislr.ct i 
did I see cotton so good as that grown on the farm from selected seed. 

This fact, 1 believe, is generally admitted. The Tanda cotton is best for j 
length of staple ; Hdia comes close to it for length, and tops it for outturn < 
of clean staple to seed ; from the other districts the cotton is inferior to these, j 
The poorest of all come* from Jhudda, in the Thar and Parkar distrets. J 
The seeds are smaller than those uf the Sindi proper, but much more ; 
numerous, while the covering of cotton on them is very short and wry thin. ; 

This year some of the farm -selected Sindi cotton has been sent for trial in j 
the Tnar and Pdrkar district, and l trust it will gi\e such satisfaction as ! 
will induce the Deputy Commissioner to call for more of it next year.” It j 
may be noted in passing that the experiments ai Hyderabad seem to have 1 
been attended with an unusual amount of success, most of which appears i 
to have been due to the evident appreciation of native cotton on the part ! 
of the management of the farm. By careful selection of the best seeds, j 
and attention to the best methods of cultivation and cleaning, a very ex* ; 
ceptionalSy large outturn of a gotxi fibre was obtained, wh«ch sold at R2 j 
over the market rate, and which, at the same time, yielded good seed that ‘ 
could be sold for R2 per maund. There can be no doubt that the distrt- j 
bution of such seea, sold at only a little over the bazAr rate, would 
greatly improve the cotton of the province generally. 

Conjointly with these laudable endeavours to improve the local races of . 
cotton, numerous experiments were conducted with the object of deter- 
mining the suitability of foreign seeds 10 the climate and soil of Sind. 

The result of these has been to prove that no seed can in any *ay com- 
pete, under the local conditions of soil and climate, with the commonly 
cultivated Sindi race. Bourbon cotton, the exotic chiefly experimcntrd j 
with, gave a crop of only 31Mb in one case, 15,1ft in the other, of seed or ' 
uncleaned cotton to the acre. Native cotton, on the other hand, yielded, i 
in the same year ^with similar care in cultivation), 1,775ft of uncleaned j 
cotton to the acre. 1 

Soil, Manuring, and Method of Cultivation . — The following ; Method, 
account is extracted from the 5 VW Giteetteer 1 ** Cotton is cultivated *r ‘ 496 

two ways — sailabi and host* The first requires frequent watering ax to t 
being planted, and the seed is sown on the sides uf ridges alter the sur- , 
face has been inundated, the holes being made at a dis* nee of about a j 
loot and a half from each other < 

“ The second description is sown on the surface of the lands left by the j 
inundation; no after-waterings are required, the dew, which falls heavily, ■ 
affording sufficient moisture. The only care required ;s to keep the earth [ 
about the stems loose and free from weeds. Cotton is sown in Upper . 

Sind at the end of February or beginning of March, sometimes in May or , 
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June, and picked in July and August, also in November and December. 
After picking, the cattle are turned in to graze, and the crops left for a 
second year. Cattle dung is used as a manure inthe proportion of about 
12 maunds to a high A. In other parts of Stnd, cotton is not cultivated 
till the canals fill in June, and the crop, in consequence, is not picked till 
November or even December. The crop is liable to ihjury from bug ** 
( T cotton-borer), M frost, and locusts.’* TP he rainfall of Sind, as is well 
known, is excessively small, so the greater part of the cotton, as of other 
crops, is cultivated by irrigation, Watering is effected by what is called 
• char kit i 9 or wheel irrigation. 

Cultivation at the Hyderabad Experimental Farm has proved that, to 
ensure a good crop, ( 1 ) rotation ought to be kept up; (a) sowing ought 
to be broadcast, and should be carried out before tne end of June, It 
was also proved that late cotton is very liable to the attacks of green fly 
in October, 

Clean 1 no— I s, as a rule, performed by the ordinary native charkn, 
which is similar to that described elsewhere. Recent experiments have 
proved that Sindi cotton is easily and more cheaply cleaned by the saw* 
gin than by hand ; that the percentage of cleaned cotton so obtained is 
greater, and that the produce fetches R2 per maund more than the mar- 
ket rate* 

It appears undoubted that the introduction of saw-gins, together with 
the efforts to improve the stock by careful selection of seed, may do much 
to improve the quality of the Sindi cotton of commerce. 

Analysis of Last Year’s Trade. — With the increase in importance of 
Karachi as a commercial centre, the trade in cotton from the province has 
undergone a remarkable increase. Sind formerly imported the cotton it re- 
quired, to the amount of thousand c of cwt. annually, principally from Kachh 
and Gujarat, indeed, it was not until 1840 that the plant began to be at all 
extensively cultivated in the province itself. The fibre at heat held a very 
poor position in trade, and in isoj shewed a difference in value as compared 
with 14 Fair Dhollera” cotton of from 4 d. to 6d. per pound. In 1870, it 
had so far improved a<f to reduce this difference to id. or i$d. In the year 
under consideration (1888-89), the average value of the exports per cwt. 
amounted to over R20, an amount almost equal to that obtained for the 
average cwt. of Bombay cotton in the same year. The outturn has steadily 
increased, until last year, as already stated, it reached a total of 189,600 cwt* 

. The imports amounted to 77,079 cwt., of which nearly the whole, vis,, 
74,012 cwt., was derived from the Panj^b, the small remainder came from 
the port town of Karachi, and trans-frontier from Lus Beta, Khel£t, and by 
the Sind-Pishin Railway. The exports amounted to 224,927 c\vt. p of which 
a small amount went to the Panjdb and trans-frontier to the localities 
above-named ; all the rest, vis., 224,330 cwt., was sent to Karachi for 
shipment. 

3. BERAR. 

References. — Rivrti-Carttac, Rep. on Operations of Cotton Depf., 1*67** jffy: 
Annual Reports, Cent. Prov*. and Herat Cotton Dept. ; Hume, Note 
on Cotton tn Berar {188$) ; Official Carres, and Report* p A art. -Hot t. 
Society India , yours. ( 0 /d Series), XI., 4$6 t 478; i 

{New Series), /.* Proc., lx 1. <, 

Review of the Area, &c. — This province, after Bombay, has the 
largest area under cottou ; but, in comparison to the total cropped area, the 
fibre is grown much more extensively in the latter than in the former tract. 
The cultivation of cotton in Berar reached its maximum in i 8 f 8 - 79 * when 
as much as 2,207,889 acres were planted, but two years later a minimum, 
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for the last fourteen years, of 1,755*946 acres was recorded. Since that ^CULTIVATION 
date it has again gradually increased, and, in the year under consideration, i Bir l" » 
attained 1 .991.55 1 acres. “***• 

Reference to the table, p. 56, will show that the total outturn in the same 
year was 1,276,061 cwt. of cleaned cotton, an average of 71*68^ to the acre* 

Comparison with similar figures for 1887*88 shew a very marked increase in 
the production per acre, tne total outturn in 1888*89 being nearly double 
that of the former year, while the area increased less than 100,000 acres. 

By a similar calculation to that followed in the case of Bombay and other 
regions, the total amount available for consumption in the year under 
consideration, is found to have been a minus quantity of 48,448 cwt. This 
fact is only to be explained by the absence of registration of road traffic, 
and by the error which necessarily arises from considering statistics for 
one year only. On this subject the Commissioner of the Hyderabad 
Districts writes : — 

M The replies received from Deputy Commissioners shew that informa* 
tion as to imports and exports cannot possibly be given, as there are no 
statistics of road-borne trade in Berar. Information on consumption and 
outturn is included in the statement under submission, but the figures 
are only approximate. It is difficult to come to any conclusion as to the 
consumption of indigenous cotton per head of population, as no attempt 
has yet been made to ascertain wnat quantity of cotton is reserved by 
cultivators and others for local consumption. In the AmrAoti district 
the consumption is estimated at one-tenth of the outturn, while in the 
Basein district the proportion, which estimated consumptior bears to 
outturn, is 1 to 32. With such estimates arrived at by tahsiidars, the 
figures must certainly be untrustworthy” 

The Deputy Commissioner of AmrAoti, commenting on the grave 
error which must arise from want of road trade returns, writes : — H The 
figures of yield and consumption given above are for Berar, but in addition 
cotton is poured into it on all sides from the Central Provinces and the 
Nixam's Territory. In AmrAoti district alone the cotton markets of 
AmrAoti, Dattapur, Karinja, and Murtizapur receive annually thousands 
of hundred* weights of cotton from the Nimar, Wardha, and Chanda 
districts of the Central Provinces, and from the Nizam's ‘emtories south 


of the Pairgunga river, Rajur, Ealabad, Bela, and, perhaps, even more { 
western taluks.” | 

The exports from Berar, on the other hand, go principally to Bombay j 
port for shipment, and are consequently nearly, if not quite entirely, re- 
presented in the rail-borne trade statistics. 

With such an error in the available trade-returns of the province, it 
is obviously necessary to arrive at an estimate of the local consumption 
by some oiner means. This has been done in the recent note on cotton, 
supplied to the Government of India, from Berar, by accepting the esti- 
mates of tahsiidars as approximately correct. These, though not as ab- 
solutely correct figures, may perhaps be accepted as fair approximations 
to the truth, and shew that tne average in tne year under consideration 
was 4 lb per head, indicating a total consumption of 103,725 cwt. Tm* 
large amount, however, leaves only 1,172.337 cwt. to meet the net export 
of 1.324,482 cwt. The road imports alluded to must, therefore, have been 
over 150.000 cwt. , . f „ 

It appears probable, however, that the above estimate of 4 ® of cotton 
per heaa may be considerably in excess of the truth. The "guie is 
certainly a very large one in comparison with that arrived at for otner 
province*, and is commented on, as follows, in the recent report above 
referred to 2 “ The Deputy Commissioner of EUichpur is of opinion that 
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the difference ** (the large excess of this figure over that of other provinces) 
“ is probably due to the fact that the people of the valley of Berar arc 
richer than their neighbours of the Central Provinces, who have, on 
the whole, a less fertile country to live in, and consequently, do not 
'consume cotton and other products of the soil to the same extent as the 
Berar Kunbi does j but the Resident feels bound to say that he fears the 
difference may be due to the figures being based on the merest guesses.” 

Districts where grown.-— The valley of the “ Payanghdt, where.it 
has been estimated, cotton occupies as much as 40 per cent, of the culti- 
vated area, is the locality where the best cotton is grown. Here, deep 
rich black soil, sometimes extending to 30 or 40 feet in depth, is found 
mostly in the Akola and Amrdoti districts (the former including the town 
of Knamgaon, the centre of the cotton trade), also in the northern 
portion of the Bulddna district. The large trading towns of Amriott, 
khamgaon, Akot, Shegaon, &c., at which places there are presses, are 
I situated in the same lowland country ; but cotton trading is not limited 
j to these large emporiums, as petty dealings take place, during the season, 
I at every substantial village, weekly market, and even railway station, 
throughout the province. In the case of distant towns the rayats find 
ready sale for tneir produce, since the country possesses good roads, 
which act as feeders leading cither to the nearest railway, or to one of the 
large marts. 

The comparative share taken by each district during 1888*89 in thi* 
extensive cultivation will be seen from the following table : — 



District. 

Area, under Cotton. 

Total out- 
j turn ot Cot- 
: ton cleaned. 




Unmixed. 

Acres. 

Mixed** 

Acres. 

Cwts. 

Am riot i 

Akola. 

Kllichpur, 

Melghit 

Buldina 

Wun . 

Basim 

excluding Melghit 
• • • * 


139**72 
43 ”6 

ISM -397 

4 . 3*2 

258.J40 

lji .942 

230,672 

363.038 

5».502 

12.833 

24 <> 

55.199 

1*8,569 

... 

396,004 

228,500 

101,152 

J 3 . >69 

348.126 

1 204,280 
j 94,740 



Total 

1,390,161 

j tel. 390 

j 1,276,061 


Raees. Races or Cotton in Ber\r— The produce of Berar is known com- 

502 mercially as Oomras or Amrdvti (better known as Oomravattce) cotton. 

Like H ingang fait , however, it in reality consists of two distinct varieties, 
known by the same vernacular names of bant and jari, The former is 
cultivated, for the most part, towards the Southern Ghits, the latter in the 
deep black cotton soil or the low-lying districts. The average >ield of both 
is pretty much the same, but since jari yields a larger proportion of fibre 
to seed, and has a stronger, though shorter and coarser, staple than bam, 
it is preferred by*he cultivators. As already stated [see pp. 64 . $29) both arc 
forms of G. Wightianum, Tod . In 1842, 'Mr. Mercer, one of the experts 
sent to India to cultivate cotton, reported of AmrAoti j— “ The people are 
more nearly r*ght in their method of cultivation than in any other part of 
India ; the cotton is good and only requires more care in. cleaning to 
make it a most desirable article.” 

Mr. Hare, Settlement Officer, Yeotmaf, in a recent letter the editor, 
gave the following interesting information regarding the cottons of 
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district Akote used to be famous for its jari. Then came the short- 
stapled hour* which, being a heavy cropper, partially displaced the jari, In 
the last two or three years botn have been replaced by a new variety 
called kateli, from a thorn on the seed*, which is much more profitable to sow 
than either of the others. This is probably a hybrid, and, if so, an attempt 
might be made to improve it still further, as the staple is not good. The 
cultivators have not the slightest idea where it came irom/* The remarks 
about a new variety threatening to displace the famous jari cotton of j 
Berar is of interest, and it is to be feared that this kateli, from the poor- ! 
nes9 of its staple, may be productive of much harm. Specimens have not ! 
been received and consequently the authors are unable to determine the ! 
botanical nature of this race.* It seems possible, however, that it may 
be either a form of Vilayti*Khdndesh f which is known to be rapidly spread- J 
ingin Berar, to the certain detriment of the once famous staple of that | 
province, or the “ DhArwir*’ cotton referred to below. Dr, Hume, in his 
note on cotton (1885), describes three additional forms to bant and jari. 
The first of these is a rabi crop of jari, grown at the same time as wheat, 
and picked in March and April. It is sown on marshy and water-logged 
land, which, though quite uncultivahle during the rains", retains water, and 
is thus available for cultivate in the cold weather. The soil is rich and 
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deep, and supplies’ the cotton with water well into the hot weather. The 
crop, however, is not so heavy as that of kharif jari. 

The second form is " Dhdrwdr/^ an acclimatised American cotton. 

Dr. Hume describes it as follows : — M The staple is rather shorter than that 
of the usual cotton. It is not grown as a separate rrop, but plants of it 
appear at intervals in a cotton field. The natives call it * gogl* jari / the J 
large jari or large-seeded tari. As a market cotton it has no separate ex- j 
istcnce, owing to the small quantity of it grown and the admixture of it with j 
other cotton during the picking of the crops. S ; nee the merchants have j 
made such a determined stand against the KhAndesh cotton, this American J 
cotton is becoming more extensively cultivated than it ever was before/* 

The third breed is V* layti-Khdndfsh, w hich, a-xording to Dr Hume, ; 
came to Berar, principally because the Collector of KhAndesh forbade its with 

cultivation in his own district. He adds : — ** The Khandcsh variety is be- u? 68, 76 « 
mg grown largely to the ousting of the other varieties, and the most certain S| 
nun of the Berar cotton trade. At present they obtain from Vilayti-Khdnd- ! 
esh* an early crop, also a large one, getting three or four pickings instead of ! 
two or three as they get from the indigenous cotton. They receive R3 or , 

R4 a bale less in price than for the indigenous cotton, but the greater bulk j 
compensates, and much more, for this small loss. But this apparent prospe- ■ 
rity will be short-lived, for it is only by mixing this VilavtuKhandesh cotton j 
with the indigenous cottons that merchants get it accepted in Bombay, and j 
mixing cannot be carried to a greater extent than a third of the quantity j 
with bani and a much smaller proportion with jari. When this Khindesn . 
cotton has succeeded in ousting the bani and jan t there seems every 
Prospect of extensive distress and ruin. The KhAndesh variety i< getting ! 
better than it was when first introduced, according to some people; but 
however good the KhAndesh may become by hybridisation, it can never be 
as good as the old jari and bani ; any hybrid of KhAnd^'h must be a 
deterioration on them.” 

44 It is a coarse hardy plant, that will grow almost anywhere that 
cotton will gfow, and produces a large crop; but the staple is short and 

* The s$cd of most forms of G, herbaceum proper is beaked C*nf. with p. 27. 

t It seems highly probable that Vilayti-KhinJrsk or Varadi is a hybrid form, 
very probably derived from G. herbaceum var. microcarpum on G. neglectaxn. 

I be authors, however, have not seen an authentic botanical specimen. 
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hard and is objected to as cotton in the home markets* and consequently 
in Bombay. It is a bad variety* and is doing a lot of injury* by its culti- 
vation in Berar* to the Berar cotton reputation. The plant looks 9 jungly ; * 
the high split leaves show want of breeding and cultivation* which is borne 
out by the short-stapled fibre.** 

The following history of the attempts to extirpate the V*layti»Kh*ndtsh 
in Berar is of interest, and may be quoted in entirety from the Note on 
Cotton issued by the Revenue and Agricultural Department* Government 
of India : — 

• 4 This inferior cotton formed the subject of correspondence between the 
Resident* Hyderabad, and the Government of India in 1883*84. The Resi- 
dent* Mr. U. G. Oordery, reported in August 1883* that vigorous measures 
were adopted in 1875-76 for the extirpation of this variety ( Vilayti) % 
which possesses no staple but is a very prolific crop* costs less to produce, 
and is dean and good to look at, and is* therefore, largely used for pur- 
poses of adulteration. It was added that the admixture had of late years 
been in some markets carried too far* and that it was apprehended that 
unless its growth could be discouraged* the reputation of Berar cotton 
would be much injured. The measures taken in 1875-76 were successful 
for the time* and proved, it was said, permanently successful in Khdn- 
desh. The cultivators who possessed adulterated or inferior seed were 
induced to receive in exchange for it seed of the same indigenous variety. 
Advances were made in Berar for this purpose amounting to Rf 8,000. 
It does not appear that the agriculturists were compelled to accept the 
proposed exchange* but a special officer was deputed to the work and 
much attention and enquiry was needed for its successful execution. It 
was stated that ihe reason why the success was not permanent in. Berar 
was probably the fact that, in January 1878* instructions were issued by 
the then Resident, 8ir R. Meade* to Deputy Commissioners that no 
future attempts should be made to control cotton cultivation, and hence 
it was supposed by the growers that Government had become indifferent 
about the matter. The evil was said to have spread to the Amrdoti 
district. Mr. Oordery was inclined to return to the policy formerly 
adopted* and he, therefore, asked sanction for another advance (R 15,000) 
to purchase the seed required for the elimination of the viiayti seed from 
Berar.** 

To this application the Government of India replied in 1883 as fol- 
lows 

44 1 am directed to acknowledge the receipt of your letter on the present 
prospects of cotton in Berar and the increasing extent to which an inferior 
staple known as viJayti, and originally introduced from Khflndesb, is 
being grown by cultivators. You refer to the measures adopted in 1875-76 
in Berar* and previously in Khandesh, for the extirpation of this variety 
of cotton by the distribution of superior seed, by money advances, and by 
executive orders. And you consider that, though these measures produced 
no permanent results in Berar, and were abandoned in 1878, yet the large 
interests at stak*,* and the success which attended similar measures w 
Khdndesh* justify further efforts in Berar. You accordingly solicit the 
sanction of the Government of India to the expenditure of RiSjjooo in ad- 
vances for seed, of which sum you are disposed to think that no| more than 
one-half might be recovered by Government* 

41 In reply, 1 am directed to say that, after giving the subject of your 
letter its careful attention, the Government of India has come to the con- 
clusion that any attempt on the part of the State to make the Berar culti- 
vator grow one class of cotton when his immediate interests prompt him to 
grow another* is almost certain to end in failure* The measures taken in 
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Khindesh have not been permanently successful any more than in Berar. 

The steps taken by Mr. Ashburner in 1876 succeeded at the time, but as 
soon as the vigorous measures to which he had to resort ceased with his 
departure from the district, the cultivators of Kh.indesh returned to the 
inferior variety of cotton. Writing in 1882, Mr. Propert, the Collector of 
Kh&ndesh, was obliged to confess that all his endeavours during six years 
of office to discourage the cultivation of the inferior cotton had been practi- 
cally fruitless. 

“ Under these circumstances, the Government of India, before sanction- 
ing any expenditure on the purchase and distribution of seed in the 
Bcrars, would like tobcassured that there is some probability of the experi- 
ment being productive of Ynorc lasting results than have been achieved 
hitherto. If there is any difficulty in procuring good seed, the Govern- 
ment of India will not object to the institution of any agency for obtaining 
and distributing it. But the Government of India is unwilling, in the face 
of past experience, to countenance a system of advances year after year on 
the mere chance of the cultivators of Berar being thereby induced to aban- 
don the cultivation of a description of cotton for which they have shown a 
decided preference. Indeed, it appears to the Government of India that it 
has yet to be shown that the cultivators are wrong and do not know their 
own interests best. The short-stapled cotton appears to possess certain 
advantages in regard to soil and climate over the long-stapled variety : it is 
said to require less rain, and the facts seem to indicate the possibility of 
greater economy and profit in growing it. These are points which appear 
to the Government of India to deserve investigation, and I am to suggest 
that they might profitably form the subject of a stries of experimental 
trials (which snoufd from year to year be carefully watched and the results 
recorded) in a limited area or in a small number of villages. Proof cannot 
but eventually be forthcoming as to which cotton returns most profit, and 
it is by the test of the profits to be derived, rather than by any action on 
the part of Government that the cultivator will be influenced m his selec- 
tion of staples.'* 

Mr. Oordery in October 1884 again wrote as follows 

u 1 have the honour to forward what appears to me to be a careful and 
able report from the Officiating Commissioner upon the manner in which 
the Province of Berar is affected by the large and increasing admixture of an 
inferior variety of seed with that which produces a longer staple of cotton. 

** If, as Mr. Ridsdato asserts, the new crop has created a market of its j 
own with a designation known in Liverpool and commanding a sufficient ; 
profit, there can be no need for any action whatever. The question has. of ■ 
course, been represented in a very different light by other officers ; but the j 
conclusions drawn by the Offiriating Commissioner would appear to be : 
more in accordance with the probabilities deducible from the recent exten- j 
sion in the growth of this variety than those based on the statements of ; 
traders disappointed in not finding the better variety which they desire to : 
purchase. In such cases the term adulteration is not truly applicable ■ t 
there is no concealment on the part of the cultivator, and the buyer ?s not j 
deceived. The substitution of an inferior staple for ore which formerly I 
enjoyed a better reputation and a larger price must, under hese circum- j 
stances, be held to be due to natural causes, against which it is useless to ; 
contest. I 

**The suggestions, therefore, made in mv letter No. 368, data! 17th j 
August 1883, were based on the mistaken belief that the complaint lay j 
against .an adulterated article being brought to a market, w hich (if this ( 
course were persisted ini would ultimately be closed to Berar. And on the J 
fuller information before me, I haw no desire to press them further. I 
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The Government of India replied that it agreed with the Resident that a 
case had not been made out for State interference. 

M In the Land Revenue Administration Report on Berar during 1886-87 
it is mentioned that vilayti cotton is fast driving the old bant cotton out 
of the fields to the great grief of al! cotton merchants who like ban* because 
of its long staple, which fetches a higher price than the shorter staple pro- 
duced by the hardier plant. The large introduction of the latter around 
Amrdoti is stated to have caused the present cotton known as umras to be 
looked on as very inferior to what it was a few years ago. It is asserted 
that the reasons for its superior popularity arc, besides its extra productive- 
ness, the fact that the plant is not so easily injured by either excessive wet 
or drought : it is an earlier crop, and does not come into bearing all at 
once. These facts have been proved from experiments carried out for 
some time now on the Amrioti Experimental Farm. The Deputy Com- 
missioner of Amrdoti considers it necessary to endeavour to substitute, if 
possible, a variety combining the hardihood of the vttayti with the long 
staple of the bunt* and he suggested that Government should obtain the 
services of a scientific agriculturist to see if anything could be done towards 
this end. The Commissioner, in remarking that the suggestion was a good 
one, added that the value of the product was sufficient to warrant the ex- 
penditure of a large sum in mating such experiments, and supported the 
proposal that an agricultural expert should be deputed to Berar to advise 
on the possibility of improving the cotton of the Province. 

** Tnese proposals met with the approval of the Government of India, 
the advice of Mr. Ozanne, Director of the Agricultural Department, Bom- 
bay, was solicited, and seed was obtained from that department for i*sue 
to the rayats in 1388. 

"It is to be hoped that these efforts maybe productive of good in ex- 
terminating the inferior exotic breeds which, during the past fsw years, has 
been steadily obtaining a stronger hold on the agriculture of the province, 
and at the same time opsting the really fine native plant/* 

Cn ltivatior — Soil and Manuring —The land on which the greater 
part of Berar cotton is produced is similar to that fully described under 
the Central Provinces (see p. ijo ). It is of great fertility, extends to some 
considerable depth, and has the advantage of sufficient undulation of sur- 
face to maintain a natural system of drainage. 

The following remarks regarding the application of manure may be 
quoted from Mr. Hobson's valuable “ Note on Cotton in Berar** 

u The advantage of manuring is understood and acknowledged by most 
of the cultivators in Berar, but their views are limited by their means and 
hereditary customs. High farming cannot be conducted without stock, and 
in this the rayats are wanting, though there is a vast improvement to be 
observed under this head compared with the state of matters twenty or 
even ten years ago. Want of fuel in the best cotton tracts necessitates a 
resort by the farmer to cow-dung, which might otherwise be put down in 
the fields as manure. Most villages, however, can now boast of a manure 
heap without the village site, which during the hot weather is 'Utilised for 
their fields by the more industrious and far-sighted of the v)lagers»but 
numbers acting up to too much time-honoured customs, or morfe probably 
being too laay, prefer to follow in their forefathers* steps, and content them- 
selves with inferior crops. The myat , however, in the valley of Berar, who 
has overcome many old prejudices by rubbing shoulders with his more 
experienced brother employed at the large cotton marts, has learnt what is 
tonis advantage, and knowing that his crops greatly depend on his own 
exertions, will work and resort to experiments upon which hfa ancestors 
would have looked with wonderment and passed on. Knowledge gained 
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by experience will doubtless filter through the mass of prejudice still to be 
found above the GhAts,and it is to be hoped that the day is not far distant 
when the use and advantageof thorough manuring will be generally under* 
stood by even the rayaU in the more distant and uncivilized parts of Berar. 

The manure generally used is from the refuse heaps collected outside 
the villages by daily contribution from each house. Various other manures, 
such as poudrette, guano, and bones, have been tried, and are even now 
employed in some exceptional cases, but. as a rule, resort is had to the vil- 
lage dust-bins. Even this, however, is employed only by a few for cotton 
soils, as the rayats are of the opinion (doubtless based on experience) that 
manure with water does very well, and with a good rainfall its effects are 
excellent, but. should rainfall be scant, it does more harm than good by ex- 
citing the plant and driving it to wood. Irrigation is very rarely practised.” 

Rotation.-- Mr. Hobson states, that the rotation generally followed 
is 1st. wheat; and, Lathyrus sativus; 3rd cotton; 4th, linseed (where 
practicable) s 5th. jowsri ; 6th. wheat again. The same writer remarks 
that, except in the Buldina and Ellichpur districts, the outturn of cotton 
and jowari has decreased, having been replaced by linseed and wheat, to 
which the rayat has found it more profitable in every way to devote his 
ground. The cultivator! *.? both last-mentioned crops, however,' requires 
a considerable amount of manure, and since the soil is given rest by con- 
stant rotation, the cultivator finds it indirectly to his advantage to continue 
cultivating cotton. 

Associatrd Crops. — Toor (Cajanus indicus) in the proportion of one- 
tenth is generally associated with cotton ; but in the villages to the south 
and above the Ghdts bajri and til are sometimes put down instead. 

Sowing, Ploughing, Reaping, Hobson writes, “The 

method of cultivation is rude and simple; deep ploughing is but rarely 
resorted to, the rayat considering (possibly with some reason) that the 
power of the sun would soon burn out all the nourishment that might be 
in the soil. Cotton, as before mentioned, is sown in rotation, and in the 
deep black soil of the valley generally succeeds Lathyrus sativus. Being 
an autumnal crop, the seed is sown in the early part of June as soon as 
possible after the first fall of heavy rain. 

The surta , which is a rough description of drill plough, is chiefly used 
when sowing cotton. Ten pounds of seed is considered sufficient for an 
acre of land 5 some soils, less productive than the black, require! a larger 
quantity of seed. The cotton being sown, the rayat does not trouble himself 
further until the weeds have cropped up. The dauri, a kind of scarifier 
drawn by bullocks, is then used ; it has the double advantage of rooting 
up the weeds and loosening the earth and throwing it up round the 
plants. Women are now sent in to gather up the roots which may happen 
to be on the surface of the ground. They also thin the young plants 
where they happen to be too thick. The number of times the field is 
weeded depends upon the resources of the cultivator, some having their 
fields weeded three or four times.” 

w Picking commences in November, and properly weeded and cared 
for crops yield three gatherings ; when picked it is carried to the thrmnmg 
floors,' or enclosures specially prepared and placed in long stacks. When 
the stack is completed, the owner spreads ashes longways a* crossways 
over it, in order to detect any tampering. Weighing would be a tedious 
process, that which he follows is much simpler and has in the rayat s eyes 
the sanctity of being a time-honoured custom handed down from nis 
ancestors. The cultivators have a superstitious prewfection in favour erf 
having their cotton picked by women. These women are remunerated by 
a share of the cotton.” 
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The outturn per acre shews a very large increase over that of the 
previous year, perhaps due, in part, to the increased cultivation of inferior 
but more productive races [eff . p. <) 2 ). 

Cost and Profit of Cultivation. — Mr. Hobson writes, u Prepar- 
ing, sowing, and weeding cost on an average K; an acre, but much 
depends, of 'course, on the district, and whether sufficient hands are 
obtainable when w-anted* Some small farmers sow a much larger surface 
than they can afford to use and clean properl) ; the crops naturally are 
poor, and the owner becomes disgusted and consequently careless of 
saving even a portion of his crop. Such men are said 'to try a large 
mouthful, having only a small mouth.* 

** Picking and Weeding are heavy expenses ; the cotton-pickers are not 
paid in cash but tn kind ; the rates vary according to the market, the 
average may be said to be one-tenth of the first picking, one-sixth of the 
second, and one-third for the third, equal to from K3 to R4 an acre. 
Separating the fibre from the seed by passing it through the retea is paid 
for, sometimes in kind, to the value of annas 5 to 7 per ir.aund (28m) of 
seed cleaned, which equals Ra to R3 an acre. The total cost may be 
taken at R13 to K15 an acre, depending greatly on the district, leaving 
the cultivator a fair maw of profit. This, of course, again depends on 
the demand. 

“ Ko pds when cleaned gives 26 per cent, of cleaned cotton. Besides 1 
the cotton, the cultivator has the cotton-seed, sotkt, to feed his bullocks 
upon, and cotton stalks, which are used for numerous purposes, such as 
roofing grain stores, &c , but cotton is not the crop the ray at now pins 
his faith on ; it is being driven out of the field by the more profitable 
cereals/* 

Pressing and Packing. — I n 1S66 there was not a single cotton press 
at work in Berar, at the present time there are said to be 31 such presses. 
{Indian Cotton Statistics.) The following description of these presses and 
their effect on the cotton trade of the province may be quoted from the 
Berar Gazetteer : ~ 

u But it was the introduction of pressing that promoted as much as, 
or more than, any other reform the safe and expeditious consignment r f 
our inland cotton to the seaport. In i860 there was not a single cotton- 
press at work in Berar, though it seems that as early as 1836 Messrs. 
Kikaji and Pestanji, merchants of Bombay and Hyderabad, had set up 
one screw at Khamgaon. During the year 1867, thirty-two half-presses 
and two full-presses were set up, and the subjoined statement details sub- 
sequent progress *— 
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“ During the season of 1 860-70 the number of half-p*sses has very 
sensibly diminished, because the railway rates of carriage h*/e been raised 
on half-pressed bales to an amount that renders full-pressing very wucn 
more advantageous. The effect of this change has been to throw meet ol 
the cotton into the hands of the merchants who buy for direct 
England, since the Bombay market does not like to ‘J 1 ”***• 

cannot be opened out for examination of the cotton. Therefore most of 
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the cotton sent down in 1870 by railway from Berar has been full-pressed, 
as the following figures show v - 

Full-pressed * 129.932 

Half- pressed 69,585 

Dokraa i^~) 16,930 

309,447 bales of 

31 ‘cwt,, or equal to 104 *7*3 Bombay bandit. 

" In the market of Berar all the cotton is sold, between producer and. 
dealer, by the boja of 280b, or 266 b nett ; about three of them go to the 
Bombay lcandi. The word means generally a load, and in the Berar 
cotton trade it meant particularly the load of a pack-bullock. 

" In the half-pressttl bale the cotton is condensed to about 12b the 
cubic foot, and in the full-pressed bale the density varies from 28b to 32b 
the cubic foot A full-pressed bale contains generally 3$ cwt., but Kham- 
gaon presses now usually succeed in getting 34 cwt. within the bale. The 
half-pressed bale sometimes contains as much as 5 cwt., but then it is 
nearly three times the bulk of the full-pressed. In these inland districts 
the dry weather makes cotton so elastic that the best presses find much 
difficulty in obtaining the density of a bale pressed on the sea-board. 

The full-pressed bale and half-pressed bale are equal to about half a 
Bombay kandt, and the dokra to one-third of a bale. 9 ' 

The advantages of full-pressing over half-pressing appear to have be- 
come gradually more and more appreciated, until now the former has com- 
pletely ousted the latter process. Considerable quantities are still, however, 
sent by rail as dobras, to be pressed for shipment at the seaboard. 

Analysis of Last Year's Tradi.— The imports into Berar by rail 
during the year under consideration, 1888-89, amounted to 8,704 cwt., the 
exports to 1 ,333, 1 86 cwt. Of the imports nearly the whole were del ived from 
the Central Provinces ; but Bombay, the North- West Provinces and Oudh, 
Rajputana and Central India, and Bombay port contributed small amounts. 
As already remarked these rail- borne imports represent but a very small 
fraction of the total, thousands of cwt. being received by road at the 
great markets of the province from the Central Provinces and the Nizam's 
territories. Regarding the latter Mr. Hobson wrote in 1887 : M In former 
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years, possibly owing to bad seasons, has fallen off ; however, should the 
proposed Akola-Hingoti line of railway be completed, it will tap that portion 
of His Highness* Dominions, and doubtless the cotton export may return 
to its former average." 

Of the total rail-borne exports, 1,200,807 cwt. went to Bombay for ship- 
ment, leaving only 42,379 cwt., of which nearly all was exported to tne 
North- West provinces and Oudh. Very small quantities were received by 
the Central Provinces, Bombay, and Bengal 

4. RAJPUTANA AND CENTRAL INDIA. 

References. GaaoHotr of Rajputana, 08, 150, stf, i$4# *$#/ 

Rrportt of Ron. and Agri. Drpt. ; Agrt-Hort. Sac. cf Ind, four, (Old 
Sorias) 175, * 7 * ; //.. (Pi- J-)» 62 ; i//„ 257-274- 1 . . 

Review of rax aria. ire. — It is impossible to determine whether tne 
area under cotton cultivation in Central India has increased or net, since it 
is only within the past four years that any attempts have been made to esti- 
mate it. The outturn and the exports have, however, largely increased, 
and now supply a great part of the 1 Bengali 9 received Tor shipment at 
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The average area under the crop daring the two years 1885-86 and .COLTlVATloa 
1886-87, was returned as 886419 acres, and the average outturn as 877,607 bajpotaha 
cwt. These figures show an average yield per acre of noib. Later 
figures are not available for Central India, but in Rajputana alone the Area, 
area in 1888-89 is returned as 455.256 acres, the outturn as 493,206 cwt. 

The acreage during that year was less than the average, because the 
rains were late and less was sown. The yield was also much under the 
average. The net exports from Rajputana and Central India in 1888-89 
amounted to 596,631 cwt,, leaving {on the assumption that the crop for j 
that year equalled the average given above) 280,976 cwt. for local con- j 
sumption, or dividing this sum by the population, r6ft per head. This J 
closelv corresponds to the estimate of 25S,ooo cwt., given in the “Statis- 
tical Tables/ The average outturn in Dholpur is stated by the Gazetteer 
to be 640ft of uncleancd cotton per acre. 

Districts where or own. —The relative importance of the various Districts. 
States, as cotton-growing regions, is shown in the followingtable, the figures 5 x b 
of which are quoted from Mr. Beaufort's M Indian Cotton Statistics” 


Rajputana. , Central India. 


State. 

Area, j State. 

Area. 





Acres. 



Acres. 

Jaipur 

• 


9 

140,000 Gwalior • 



120,000 

Me y war 

• 

* 

0 

iao,ono indore 



5 ».o«J 

IT! war . 

• 

% 

• 

60,000 Bundelkhand 



50,000 

fth art pore 

a 

♦ 

• 

65,000 1 Bhopal 



35,000 

Msrwar 

• 

• 


25,000 1 Bhopawar . 



25,000 

Kotah • 

• 

• 


16,000 l Western M&Iwa . 



14,000 

Dholpur 

9 

a 


30,000 Bag halk hand 



S,ooo 

Bundi . . 

• 

m 


20,000 




Tonk • , 








Kishcngarh . 




9,000 


1 


Ihallawar • 

• 



10,000 




Minor States 




40,000 





Total 

• 

550,000 j Total 


290,000 


The above totals amount to a slightly smaller area than the average 
derived from Government returns foi the two years ending 1886-87, but 
correspond sufficiently to indicate the relative importance of each State. 

Rac rs of Cotton. — All the cottons exported from Rajputana and Cen- Rasas, 

tral India are induded commercially in the group of “ Bengal*,” and are 516 

probably nearly all forms of G. berbaceum as that species has oeen described 
in the Flora of British India . Numerous references are to be found in the 
publications of the Agri^Horticultural Society of India , to a particularly 
fine cotton called barareea* cultivated near Chandcri and employed in rns^- 
facturing the fine doth called mahmddi. Maj or Stoeman describes this fibre 
as. coming from Indore to Chandcri. and also as being produced in a few 
fields in the villages of Herawal and Singwara in the dt. **ct. He states 
that “ if the seeds of the barartta cotton be sown in any other fields of that 
district, the cotton produced is found to be like the produce of the ordinary 
seed, and to lose all the peculiar qualities of the barartta cotton.” In a 
more recent communication by Mr. Hamilton Bell it is stated, that the 
imported harama floss is superior to that locally produced. In another 
article on the subject Mr. Fraser states, that the greater part of Chandert 
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cotton is imported from Berar, and in yet another Dr. Irvine writes that 
a considerable portion is derived from the Saugor district. 

These statements appear to be supported by the name of the cotton— 
barareea , and point to the fact that the floss in question was probably the 
produce of a fine quality of bant, G. Wighti&num, Tod. 

Several writers allude to what appears to be still another kind of cotton* 
and very probably G. neglectum. Tod., as cultivated in Malwa. 

Soils and Method or Cultivation. — The soil of Southern Jaipur, 
Tonk f and Ulwar is fertile though light; that of the extensive plains of the 
Meywar plateau is fertile when irrigated. In the latter region almost every 
village has its artificial fake or tank. Behind the retaining embankments, 
or in the beds, also wherever there are wells, large crops of cotton, wheat, 
opium, and sugarcane, are raised. 

Localities which are free from inundation are usually selected. The seed 
is sown in the months of April and June 5 the first sowings are watered by 
wells and yield a spare crop ; the later depend on rain. Picking com- 
raences in October and is completed by the end of the year. The seed is 
sown broadcast, the land is immediately afterwards lightly ploughed, and 
when the crop has reached some height the plough is again drawn in 
parallel lines. Land thus prepared is said to require little weeding, for the 
plough furrows deep and removes roots of grass, &c. Weeding which 
may be required is done by hand, and is again turned up by hand with the 
trowel or koddU. 

Maize and cotton are the only kharif crops which are manured. 
About eight cart-loads of manure are applied to the btgha. Night-soil, 
cow, goat, and sheep dung, ashes, and all sorts of refuse are heaped 
together near villages, and afterwards utilised as manure. The best 
kind is the dung of goats and sheep. Fuel being so dear in Rajput- 
ana, cow-dung is only utilised in the rainy season when it cannot be made 
into cakes. 

No definite information is available regarding rotation or associated 
crops in Rajputana and Central India as a whole. In Dholpur the crop 
is said to be generally mixed with urid , til , arhdr, and son. 

The following account of the method of cultivating the fine Chanderi 
cotton may be quoted from Dr. Irvine’s article on the subject iTrans. Agri.» 
Hart. Soc . Ind^ % VIII 64). *' Chanderi cotton is sow n, as usual elsewhere, 
in June. After the first fall of rain the ground is ploughed, another 
shower is allowed to fall, when the ground is manured and worked in with 
the harrow, then again ploughed, after which the seed is sown broadcast 
and the ground again harrowed, which is nearly the course of the usual 
cultivation. The seed is then left to spring up under the influence of the 
rains, when at a moderate height the young plants are carefully hoed, 
and during the growth the hoeing is sometimes repeated until the matured 
plant is just about to flower. 

“ Should a cessation of the rains occur, then an artificial irrigation is twice 
or thrice resorted to : n September and October. Each big ha requires four 
people to hoe and do other requisite labour. The result on the same 
land is by no means equal— some khits are five times gathered and some 
seven times, The cotton fit for mahmudi is never collected oftentr than 
three times, the remainder rs common/ 1 

Cliskiwo.— The ordinary Bengal* cotton of Rajputana and Central 
India is cleaned by means of the native gin or charia. Chanderi cotton* 
however, when destined for the manufacture of the fine muslins of that 
district is said to be entirely cleaned by hand-picking, 
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Cost a no Profit op Cultivation* — The following figures, given C 0 LTIVATIOM 
in the Raj put ana Gazetteer for D hoi pur, may also be accepted as fairly najprtama. 
representing the cost and profit in most of the neighbouring States 


Cost— 

Ploughing . 
Manure . 
Seed* . 

Weeding 

Picking 
Cleaning * 
Wear and Tear 
Rent . 


* a. p. 
i 8 o 
o it o 
083 
3 is o 
660 
O It o 

o 3 a 
It 40 


cool 
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Total 


35 o o 


The value of the cotton crop may be put at 826-10-9, the other grains 
8 7-6-9, seed after cleaning 81-4-0, total 835-5-6, showing a profit of 
Rio-5-6. 

Analysis of Last Year's Trade. — The exports from Rajputana and 
Central India are increasing yearly ; in 1885-86 they were only 399.285 
cwt. , while in 1888-89 *bey amounted to 600,411 cwt. The greater 
part is received by Bombay port, which derives much the largest pro- 
portion of its 44 Bengali ” from Rajputana and Central India* The im- 
ports from these States into Bombay by rail during the five years 
ending 1886-87 averaged 387,000 cwt. ; in the year under consideration 
they amounted to 497,311 cwt. Of the remaining exports, 23,136 cwt. 
went to Calcutta, 38,201 cwt. to the North-West Provinces and Oudh, 
38,824 cw t. to Bombay Presidency, and small quantities to tne Central Pro- 
vinces, the Panjib, iJerar, and Bengal. As already stated, the road trade 
with neighbouring states and provinces is large. 

The imports are unimportant. In 1888-89 they amounted to only 
3,780 cwt., of which 129 cwt. was derived from Bombay Town, 2 cwt. from 
Calcutta, 2,328 cwt. from the North-West Provinces and Oudh, 955 cwt. 
from the Central Provinces, 133 cw*. from the Panjdb, and 122 cwt. from 
Bombay. 

S MADRAS. 


References. — Buchanan- Hamilton, Journey from Madras through My 
sore, Canara , 6 r Malabar, I so, 203 , 37&* 4 r 1 »' 31*, /57* r 9&* ***» 
jAj, a*L apo, 302, J/3, 323 , J*j, 450 , 5 * 3 . 545 . ; /H.*jn» 3 m 3 ,3: y 

Shot it , Essay on Cotton m Manual on Indian Agn ., ibSp, /*F7 t 
Man, of Admn., /., A60, 199, 334, 33s , 35? . District Manmils: Cudda- 
pah, dor 304; Coimbatore, 23J, 2J$ ; Tnchtnopoly , 7 4 : Settl. Kept:. : 
CkingUput , para . 60; A Selection of Papers skovnng the measures taken 
since rUgT to promote Cotton Cultivation in India (Parliamentary), 

Ft. II. ; Mad. Board of Rev. Pm., June 1st, J 66; Fepts. & 

Agn. Dept. / E*per. Forms Pepts. , MMe by Dtp. Land Rec & Agr 
tilts ; Pept. by Collector of Bell ary, iSSS . by tohedorof Kuddapah, 

Mote by Mad: Chamber of Commerce, fhfg , kstr acts from the Fee, .»/ the 
Govt, of Mad , Rev. & Agri Dept., rj th Pci., iSvc iJUud. F Ando. 
S41 % 1 4J , 147 . 157 , Wheeler, Handbook of Cotton in Mad. ; 

Retards of the Mad. Gort., rfi$4, to, ft, rb. M3. 3 ?, 6o, 6y, 75, : 4 

Hart “ 


cards of the Mad. Gort., rt$6, to, ft, fb. «f. J 7 , 00, 75, 'Y*- 

trt^Soc, of India , Journals iPld Series', !. ■. 2, 437 : 

t27 : VI.. tU iMJ, ; VIC. to, XIII.. '7*. V Fro. of Ag,y 

Hart . Si. of Mad., i#6m. AW., 5; Feb. r-2; ,***> '* A a 

3 . St Sept., 4 , 5 .* Hat., 2, 5 ; D*<j> * ; '**4 '? • **;• 

*: Sept., i-j; Hint., 3: tM> 5 , Mar., 2 - 3 . May, 2-3 ; Aug, f, Oct ',! , 
tm, fan., 2; Mar.. 3-4; Afeit. 7+ i ^ tW* Mar., 22; tSfr, * 3 * 1 3 ’ , 
i#bg, Hot., 3 . 4; >^r. 40, (Hem Senes), /., 2fe § . II ,* SO, 

Review of thi Area, & c. -The total area under.cotton in Madrasdur- 
ingtheyear 1888-89 was returned as 1,794,510 acres. Of this, M* 9*337 acrc? 
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were grown in Government villages* 419*949 acres in Inam villages* and 
3S5»9H * n remind ari villages. The area returned for the first may be accept- 
ed as fairly accurate* but the figures for the two last* more especially those 
for the xemindans, are less reliable. The cultivation of cotton is steadily in* 
creasing in the presidency* the total area, for the year under consideration 
exceeding the average of the three years preceding it by 90,000 acres. 

The total outturn in 1888-89 is calculated to have been 801,120 cwt 
The net export deducted from this amount leaves 309.343 cwt. as avail- 
able for local consumption, a sum which, when divided by the population, 
gives an average of only 1*2 lb per head. The Madras Board of Revenue* 
m a recent report to the Government of India, make the following state* 
ment s — ' 44 On tne question of the amount of clothing required to supply the 
wants of the population* the Board has made careful enquiries, and finds* 
that as a rule* the people in the Telegu districts use more than those in the 
Tamil districts, and that, while the tower classes in all districts get on with 
very little clothing, the more well-to-do, middling* and upper classes con* 
sume a much larger quantity. Taking all the classes of the population into 
account* the Board thinks that about 10 yards of cloth for an adult male, 
and 16 yards for an adult female, would not be too liberal an allowance to 
make for the clothing required for a whole year. For juveniles* male and 
female* excluding children under five years who practically go without 
any kind of clothing, half the above allowance would be sufficient/ 9 
Applying these averages the conclusion is arrived at that 302*534*321 
yards of cloth* representing 60,506,8641b of raw cotton* are consumed 
annually. By deducting the net imports of piece goods and twist from this 
amount, the total amount of raw cotton used in spinning locally is arrived 
at* and in the year under consideration, is found to have been 28.871,3761b 
or 357*780 cwt. As already stated* 309,343 cwt. is found* from calcula* 
tion based on the outturn* to have been left in the presidency as available 
for local consumption* so 257,780 cwt. appears to be well within the mark. 
The 50,000 cwt. of excess is probably partly exported to Madras seaports 
by road (not included in ‘the trade returns), partly consumed locally for 
purposed of upholstery* padding, &c. Of the 257,780 cwt. locally consumed 
tn the manufacture of cloth* 160,804 cwf- were worked up by the nine 
spinning and weaving mills in tne presidency, the balance was used by 
tne poorer classes for spinning into the thread employed tn making the 
coarser cloths of the rural population. 

Districts whxrr grown*— The principal cotton*produdng districts 
are Bellary, Kistna* Kurndl (which run along the Kistna and Tanga* 
badra rivers), Anantapur (south-east of Bellary)* Cuddapah (south of 
Kumui), Coimbatore* Madura, and Tinnevelly* the three latter districts 
being situated in the south of the presidency. 

The proportion of the total area held by each of these in 1888*89 is 
shown in the following table r— 


Districts. 


Arcs under Cotton. 


Kistna . 
fiollary . 
Kuroul » 
Anantapur 
Cuddapah 
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Madura . 
Tinnevelly 
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Racks op Cotton in Madras.— As already stated in describing the CULTIVATION 
commercial “ growths" of cotton, there are four kinds grown in Madra*?, madras 
via., Tinnevelly, Westerns, Coconadas, and Salems. Of these* “ Tinne- R 
velly w is produced in the Tinnevelly district and the southern portion of V!?* 
Madura j “ Salem *’ in Salem and the Coimbatore districts ; “ Westerns " 5^4 

in Bellary, Anantapur, portions of Kurniil and Cuddapah, and in the 
Nuram's Dominions near Raichore and Lingasagor ; and “ Coconadas M 
in the Kistna district. 

According to a note by the Madras Chamber of Commerce, dated 
September 1889, “ Tinnevelly ** is the most valuable of these. It has a 
strong, though not particularly long staple, and a very pure white colour. 

It is, accordingly, in considerable demand among spinners at home for 
mixing with American?, and is one of the few Indian cottons suitable for 
this purpose. “Salem-** is inferior, and is considerably used in adulter* 
ating the more valuable “ Tinnevelly.** “ Westerns ** have been subdivided 
into “Westerns M and “Northerns,” the latter being the chief cotton of 
Cuddapah and Kurnul. The principal markets for “ Northerns ” are 
Tadputri, Prudatur, Jangalpille, and Koilkuntla; for “Westerns** 

Bellary, Adoni, and Raichore. The staple of Westerns is rough, but fairly 
long and strong and of a good while, but, owing to imperfections in clean- 
ing, always contains a considerable proportion of broken leaf. “ North- 
erns ** much resembles “ Westerns” m length and strength of staple, but 
is silkier, and were it not for the slightly radish tinge which it commonly 
possesses, would be in greater demand. The staple of “Coconadas** ts 
fairly long, strong, and silky, but, owing to its redness, this cotton, also, is 
used by comparatively few spinners. It is, however, employed in the 
manufacture of lace, and is said to take dyes more readily than other 
growths. 

In the Provincial cotton report for 1882*83, the races found in Madras 
are described as follows : — 

“ There are two forms of indigenous cotton usually grown in this pre- 
sidency — the one depending on the south-west monsoon, and the other on 
the north-east. The former is sown between May and July, and the latter 
between September and November. In Tinnevelly, however, both species 
are sown in the same season, i.r, October to November. They are known 
in the Telugu districts as the white and the red species, and' in the Tamil 
districts as uppam or ukkam and ladam or nadam. In the Gan jam and 
Viz&gapatam districts, they are also known as the punasa pratti (prpttt 
means cotton) and pair a or burada pratti . The latter is grown on irriga- 
ted lands in the Ganjam district. In all other districts, the crop is grown 
on dry or unirrigatea lands and is often sown with dry grains. The white 
or the uppam kind (short staple) is sown in black cotton soil, and its 
fibre is considered superior to that of the ytrra or red cotton. The 
plant lasts from six to twelve months. The ladavi species is growm 
generally on red oir gravelly soils and lasts from three to four or five years 
m the Tinnevelly, Coimbatore, and Salem districts. The Collector c * 

Tinnevelly reports that this crop yields about DiJIb of undeaned cotton’ 
per aefre in the first year the tenth month after sowing, and about 125© 
per acre in each of the second and third years from the mnt month after 
the picking of the previous crop. The fibre is said to be thin and fine, 
and to be used in the manufacture of superior cloths. The plants grow to 
a height of from five to six feet, and in Salem yied two harvests in the 
second year— one in September, the other in Januay. In the third year, 
the plants are lopped at a height of one foot from the ground, and then 
only one crop it obtained/* 

G. 524 


102 


Dictionary of the Economic 


GOSSYPIUM. 


Rates of Cotton in 


CULTIVATIOff 

MADRAS. 


Roylo describes the uppam race as a superior form of G. herbaceum, 
with a staple which more nearly resembles that of American Upland than 
does any other indigenous cotton. Nad am, on the other hand, he de* 
scribes as a triennial plant yielding a much inferior staple, which is also 
more difficult to clean. The same writer states that plate 1 1 in Wight's 
/cones is an accurate representation of uppam . The plate in question, 
according to Todaro, is typical of his species G. neglectum. 

Specimens of uppam , however, which the authors have had the plea- 
sure of receiving from Madras, appear to be typical of G, Wightianum, 
Tod., a species figured in Wight’s leones , t. 9. 

In the absence of a complete set of specimens of the commercial forms 
of Madas cotton it is extremely difficult to determine the botanical nature 
of each, but, from information available, it would appear that the better class, 
** Tinnevellies ” and 44 Westerns,” are produced for the most part by uppam, 
that "Salem*” are derived from a degenerated form of G. barb&deose (see 
p . 19), and that the other inferior cottons of the presidency may be nadam . 
It appears impossible to correctly determine the latter. In the above de- 
scription everything points to the plant being G. neglectum, Tod., but on 
the other hand specimens seen by the authors, bearing the vernacular name 
of nadam, are typical G. herbaceum, var. obtnstfolium. Specimens of 
nearly typical G. herbaceous, and of G. arboreum, have also been obtained 


from different parts of the Madras Presidency, .but whether they arc regu- 
larly cultivated, or would be included under the genera! term of nadam, 
the authors cannot say. Between G. herbaceous, G. Wightianum, and 
G. neglectum every intermediate condition seems to exist. Variations from 
G. Wightianum towards G. neglectum are much inferior to those towards 
the G. herbaceous series. Of the former may be mentioned a form known 
as karumkanni , of the latter that known as villa ikanni. 

The differences in value and quality of the several commercial forms 
may, after all, depend, as much on local variations of soil, climate, methods 
of cultivation, and processes adopted in cleaning, as on any racial distinc- 
tion. 

Besides these Indian races, small quantities of various exotic cottons 
are grown in certain localities, the results of numerous experiments which 
have been carried on in Madras for many years. Of these, the only one 
of commercial importance is * 4 Bourbon cotton” (G. barbadeusc), which 
at one time produced the commercial “growth ” known as “ Salems,” and 
which is still grow n to a considerable extent, though in a miserably de- 
teriorated condition, in Coimbatore. The Collector ofthar district furnished 
an interesting report on the origin and progress of this exotic, from which 
the following is extracted : — 

44 The Snem parutti ( t Seemai paruthi ) is that known as Bourbon, and 
will last as long as five or six years ; it grows only on red or gravel soils, 
especially the calcareous and quart rose ; hence one reason why it is 
extensively grown in Erode Taluk, in which there is not an acre of black 
cotton soil. 

44 Bourbon is found in Erode and D hArApur am Taluks, especially in 
the Pcrundurai «nd Kangyam Firkas The following explanation has 
been given me of its spread in those taluks : about i8ao, Mr. Hc|th bought 
the cotton godowns in this part from the Fast India Company and intro- 
duced the Bourbon cotton $ he was succeeded by Mr, G. O. Fischer in 18 24, 
and this firm, trading largely in Bourbon cotton, induced extensive cultiva- 
tion. Gradually the firm's dealings fell off, and consequently, tor reasons 
to be noted, the cultivation of Bourbon declined. Tne firm’s godowns 
were chiefly at Erode, near Perundurai, CHennimaiai, and in the Kdngyam 
Firka. The whole course of the cultivation and trade is a striking com- 
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ment on the importance of private enterprise and British capital in develop- 
ing the country and improving cultivation ” 

In a subsequent report the Collector of Coimbatore wrote 
Mews. Stanes & Co, also inform me that Bourbon, though of ex- 
cellent quality and much in demand if properly cultivated, is now, as grown i 
in Coi moat ore, of miserable Quality and hardly worth buying. The reason 
is to be found in the wretched cultivation, the lack of manure, the continual 
cropping of the same ground,the complete removal of the plant, stem, lint, 
and seed from the ground, and the deterioration of seed from want of renewal. 
It is understood that Messrs. Fischer & Co. used to obtain and distribute 
fresh seed, and the r.iyats, as regards their indigenous cotton, expressly 
state that seed costs more than the market price because they have ?c 
choose only good seed. Apparently the exotic cotton deteriorates unless 
fresh seed is supplied ; whether this should be the care of the Agricultural 
Department or be left to the enterprise of merchants is a question. But 
there can be no doubt that all cotton outturn itt Coimbatore has much de- 
teriorated, and that the quantity and quality of the lint and seed are poor. 

•' It may also be noted that the cotton going south is intimately mixed 
with Tinrevcllv cotton and exported as such, and that the admixture has 
beer detected by the hpiue brokers. It is <1 pity that such risks should be 
run bv the trade when every effort ought to be made to improve the name 
of Indian cotton.' 1 

The above report elicited the follow ing remarks from the local Board 
of Revenue: — 


CULTIVATION 
„ In 

MADRAS. 

Races. 


“The Board regret to learn that the quality of the Bourbon cotton is 
declining in the Coimbatore district. From Mr. Nicholson’s -eport its | 
diminished quantity and deteriorated quality are plainly due to exhaustion j 
of the sod resulting from the continued cropping of unmanured land. The j 
superiority of Bourbon cotton to the indigenous \ariety has been clear! v \ 
demonstrated to the rayats of Coimbatore, and no expenditure by Govern- ; 
ment on the importation and distribution of fresh seed would have any J 
permanent effect, nor indeed be justifiable, so long as the rayats pursue 1 
their present exhausting methods of cultivation.** I 

It may be of interest to note that records exist of Bourbon cotton in * 
Coimbatore as early as 1B04. In the Selections from the Records of the J 
Fast India Company, dated 1812, a report occurs bv the Collector of t 
Coimbatore in which It is stated that there were three forms of cotton at j 
that time in the district, known, as they are now, as rmdim, copunt 1 
( ? oopum) % and shem pnrutti. The first two are evidently identic"! with i 
those bearing the same vernacular names. The last, described as a 
M large plant cultivated in gardens, and used only for spinning BrahminicJ ’ 
threads,** would appear to h ive been a form of G arboreura. 'lhe appli - 1 
cation of the name at one time used for G. arboreum, to the exotic J 
American plant of the present day* is interesting. The Collector then ‘ 
goes on to state that Bourbon cotton had been >niroduced eight years ■ 
hefore, but he appears to have been very sceptical as to anv gtvd results * 
ensuing. « 

The above-quoted remarks of the Board of Revenue completely sum 
up the history of many years of earnest endeavour on the par’ "»f Govern- ; 
ment and also of private enterprise. Good seed has been pn^ured, has J 
been found with careful cultivation to do v. ell, and has Wen distributed, j 
bme after time, to the rayats. As far as can be gathered from available 1 
literature, the only result has been that the stock thus introduced has either , 
completely died out in a few years, or, as in the case of Bourbon cotton in , 
Goimbatore, has given rise to a race of cotton much inferior to that natural J 
to the country. So inferior is the produce obtained, that, instead of fetch- 
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ing a higher price in the home market, it can only bo got rid o! at all by 
using it to adulterate Tinnevelly cotton. 

The following remarks on tne subject of the introduction of new cottons 
by the Madras Chamber of Commerce are of interest t— •* The Chamber is 
led to suppose that most varieties of seed have been tried from time to time 
in nearty all districts, and that the variety at present grown is the one that 
has been adopted owing to its ascertained suitability to the climate and 
soil of the particular districts. In the sowing time of 1886*87, a systema- 
tic attempt was made to introduce Broach cotton into the Bellary district; 
but the plants mostly withered before maturity, and generally the ray at s 
sustained loss over it. Any attempt at the introduction of new seed on a 
large scale should be deprecated unless the seed has first been experiment- 
ed with in the same climate and soil for more than one season. Failure 
generally results, and, even when the plants thrive, the introduction of a new 
variety is not always satisfactory, as it is some time before the proper market 
value can be determined by buyers and sellers, and the new variety is often 
so mixed with the old, that buyers will not pay the same price lor the mix- 
ture as they would for the cottons were they sown separately. The tact of 
there being in one district two classes of cotton, one of which may com- 
mand a better price than the other, leads to the extensive adulteration of 
the better quality by admixture of the inferior.” 

Notwithstanding these facts, numerous experiments were again made 
at the Saidapet farm, for some years preceding 1886, with all sorts of 
exotic seed. These once more abundantly proved that with due care and a 
judicious use of manure, it was possible to grow cotton of a finer quality than 
the produce of the indigenous races. But there appears to be little reason 
for believing that, if the Yea valley , New Orleans, or Egyptian cotton, which 
were all cultivated with great success on the farm, were distributed amongst 
the rayats, the result would be in the least more satisfactory than that 
obtained from the Bourbon in Coimbatore. 

Mstbod op Cultivation ; Soils, and Manures.— O r. onortt 
writes as follows in his 44 Essay on Cotton”:— . t 

H In the culture practised by the native planter, the soil selected is black, 
soft, porous, and composed of decomposed basalt. It is well known 
as the rtgur or • black cotton soil/ Manure is seldom used, but in some 
districts the usual dung-heaps or wood-ashes are lightly scattered over 
the ground, and should cattle not be allowed to enter the fields, the leaves 
and twi^s of the previous year are frequently permitted to remain on the 

^ Irrigation. — As a general rule, cotton fields are not irrigated, the 
rayat has, therefore, to depend for the successful growth of his crops, on 
the periodica! rains. , ,, . ^ . 

Sowing.— The seed of his own growth or of the same district is sown 
over and over again, each successive year, and this appears to have con- 
tinued for centuries. It is prepared for sowing by being fteeped in a 
solution of cow^dung and dried in the sun to prevent sticking *<$**”£» 
mixed with dry grain or pulse and sown broadcast; in some districts me 
seed is sown in parallel lines, alternately with pulse, by means ft * dr, 7 
Sowing takes place in some districts as early as June, but oeldom late 
than September, depending, to a great extent, on the particular seasons. 

The sredlings appear between the third and seventh day. < When they 
are three weeks old, the plantation is hand- weeded, which pfoccss 11 • 

peated some two or three times during the growth of the plant* ** \Y 
quently when the seedlings are but a fortnight old, a plough is Tunthro g 
Utc field to loosen the earth as well as to facilitate the removal of 

The plant generally begins to flower about the fourth, and to npen it 
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fruit at about the sixth month of its growth, but in some rare instances, this CULTIVATION 
does not lake place until the eighth month.” ma^bax. 

In the Coimbatore District Manual it is stated that uppam is sown in 
October-November, and yields its harvest' in March-April. Occasionally, Sowing, 
if there is good rain in April, it is interploughed and a small crop taken 
again in July. It is usually sown with Bengal gram in lines, or mixed 
with thenoi and coriander, and the whole sown broadcast together. 

The nadan s is sown either in July~August mixed with kambu and 
pulses, or in April- May with ckolam and castor, or ginjelly and dhal\ 
sometimes with gram in September. In any case the cereal or pulse crop 
is reaped in the usual way, and the young cotton plants which have grown 
up under their shelter are left. In trie first and third cases, the first cotton 
crop is picked in the following July. In the second a crop is got in Feb- 
ruary, and then not again till the following February. Thenceforward 
the crops per year are obtained. The crop in the third year yields a small 
outturn, and is interploughed as often as possible, gram, kambu, and 
s 4 mei being sown. 

In a memorandum furnished by the Revenue Department, Madura dis- 
trict, it is stated that, ** sowing begins in October and ends in December. 

Picking is carried ontwicein the year from March to April, and from June 
to July. The land is prepared by ploughing it five times before sowing, 
each time after a shower, and is ploughed over after sowing. The seeds 
are sown in kerisal , black cotton soil, red soil, and portal. The ground 
should be manured well, ploughed thrice at least, and the seeds then 
sown. After the plants have grown to the height of nearly a span, weed- 
ing is performed tnrice. Ten measures of the seed will sow an acre.” 

The naturally rude and careless manner in which the native is known 
to conduct all his agricultural operations is pre-eminently shown in the 
cultivation of cotton, a circumstance which at once accounts for its usual 
deficiency in guality. It is surprising to witness, even under these dis- 
advantages, wnat a large amount is turned out in a tolerably fair season. 

Picking. — Dr. 8hort continues, ” The pods, as a rule, are not collected Pt^lng . 

as they ripen, but are allowed to remain until the whole crop of the field is 528 
ready ; indeed, so little importance is attached to the speedy collection of 
the harvest, that even then the rayat consults his own convenience rather 
than the importance of his duty. In many instances he is either unable to 
procure labour, or has not the means of doing so ; often he is not permitted 
to gather his produce in small quantities as the fruit ripens, but has to await 
the pleasure of the merchant from whom he has received an advance. Fre- 
quently, also, the crop has to be assessed before he is permitted to gather it, 
during which delay, in most instances two-thirds of the produce fall to the 

g round where it becomes mixed with dust. Should it happen to rain 
uripg this interval, 50 per cent of the produce is irretrievably lost. In 
some districts the rayat gathers the early pods, so as to be enabled to 
come early into market. It is then cleanly gathered. But when the cotton 
season has fully set in, the price fluctuates, and the rayat being in no hurry 
to enter the market, thinks the produce may just as well lie in the field , 
as in his house. 

# ” When the cotton at last is gathered, no care is evinced in removing the 
dried leaves and other extraneous substances found attache to it. It is 
generally taken off with all theae impurities still clinging to it, thrown into 
some receptacle, generally a large open bamboo basket, and cameo to 
the stack yard, where it is heaped up amidst the dust which necessarily 
abound, there. I have often witnessed heaps of cotton, both cleaned and 
undeaned, thus lying exposed to wind and weathere 

Clbauinq and Of tv at wo.— The produce thus collected is next freed from 5 *y 
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seed. This operation is, as in most other localities, conducted by means of an 
Indian churka. The cotton, as brought in from the field, is freed, to a 
certain extent, of its capsules, stalks, leaves, &c., and then submitted 
to the churka. In moat districts the cotton is previously spread out on a 
common charpoy or country cot and beaten * itn switches, when a portion 
of the minute particles of earthy or other extraneous matter still adhering 
falls through ; but from the slovenly mode of gathering the cotton, no effort, 
however persevering, can afterwards entirely free it from its impurities. 

This beating or thrashing is more intended to loosen the wool from the 
seed (to which it adheres somewhat tenaciously), in order to facilitate the 
operation of ginning, rather than to clean the cotton. 

The operation of ginning is generally performed by females, who hold 
the seed in the left hand to feed the cylinders, and with the right simul- 
taneously turn the churka . A woman, by manual labour alone, can clean 
only about four pounds of cotton, whereas with the churka, she can free 
from about twenty-five to thirty pounds in a day of ten hours. 

The Madras Chamber of Commerce, in their report referred to above, 
state that much of the Westerns cotton of commerce is deficient in cleanli* 
ness, owing to the common practice of cleaning the fibre by rolling it on 
stones with iron rods. This is oailed “ stone cotton ” in contradistinction 
to cAur&i-deaned or M jowari cotton.” The remark is made that a large 
proportion of the Westerns crop, owing to this system of cleaning, contains 
too much seed, and is, accordingly, not readily marketable. It appears to 
be highly desirable that this laborious and ineffectual process of stone-clean- 
ing should be replaced at least by the churka . 

Packimo.— D r. 8hortt gives the following description of the opera- 
tkm of packing To a strong, perpendicular, wooden post, a cross pieo* 
like the balance of a scale is suspended, the post being partly buried in the 
ground. To the cross piece, a bag of cumhly or gunny is attached, intend- 
ed as a covering to the bale. From five to six maunds of cotton are now 
thrown in and compressed by men who jump into the gunny andetamp 
down the cotton with their dirty feet. From six to ten men are sometimes 
thus employed, whilst others are engaged in bringing the sides of the 
covering together, and securing them by sewing. In some places the pinny 
bags are hung by three ropes from the roof of the house ; a fourth also, 
attached to the roof, hangs free in the centre, to which the men stamping the 
cotton hold on. These bales vary in sue and shape, according to the 
mode by whch they are to be conveyed to the nearest market for export, 
and which may be either pack bullocks or carts. From the time of pick- 
ing to that of export, cotton is liable to adulteration on the part of every 
one of the many through whose hands it passes. 

Diseases —The cotton crop in Madras appears, from Dr. 8hortt*s ex- 
haustive essay, to be remarkably liable to the attacks of numerous insects, 
especially aphides and larvae of moths, and to one or more fungous para- 
sites. Space cannot be allowed for a full description of these in such an 
article as the present. To prevent the ravages of insects Dr. 8hortt re- 
commends smoking the plants with tobacco, sulphur, or damp straw, or 
dusting the infestea parts with tobacco or black peppers. Rata, squirrels, 
mice, and other larger animals are all said to be extremely :destructive 
and may have to be got rid of by trapping, poisoning, &rc. 

In the Coimbatore District Manual, the diseases which attack cotton 
are said to be known locally as sunndmbu, pin {asugani at Poriyan), 
murulti , and adakkei. The first named is distinguished by brownish- 
white fungoid spots on the leaves and bolls, and greatly diminishes the 
yield. The second and third are " ff due to excessive east winds.” Pin 
shows itself by “ black spots over the whole leaf and item*” the 
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murulei by sickly drooping, ** roughness of the leaves and brownish-yellow 
spots.” From tne description they would seem to be due to fungoid pests, 
possibly resembling the cotton-rust and cotton-blight (Cercospora gossy- 
pin*) of America. The fourth is said to be due to excessive rain, the 
plant runs to wood, and numerous hard bolls are formed, but no fibre. 

Seasons or Sowing and Reaping.— The subjoined particulars as to 
the lime cotton is sown and harvested in the chief producing districts 
has been taken from a report furnished by the Government of Madras in 
1878 in reply to the enquiries made by the Famine Commission : — 


Districts. 


Sown. 


Reaped. 


CULTIVATION 

In 

MADRAS* 


Seasons, 
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BflUry . 
Kistna 
Kurnial . 
Anantapur 
C uddapah 


3rd July to 33rd September. 
August to October. 

August. 

July to September. 


Coimbatore 
Madura . 
Tinnevelly 


'5th July to 14th September. 
October, or November. 
September to January. 


oth March to 19th June. 
January to April. 

March. 

March to June 
3rd, 5th, and 7th months 
after sowing. 

14th June to 14th August. 
January to April. 

„ August. 


Judging from the above table sowings take place from July to Jan- 
uary, and the crop is harvested from January to August. In the Provincial 
cotton report for 1683-83, however, it is stated that uppam is sown between 
May ana July, nadam between September and .November, the former de- 
pending on the south-west monsoon, the latter on the north-east. On the 
other hand, the Collector of Coimbatore reports that in his district upbam 
is sown in October- November, and reaped in Apnl-May. From these 
conflicting statements it would appear that both varieties may be sown 
either during the north-east or the south-west monsoon. 

Cost, and Profit of Cultivation —The annexed statement showsthe 
cost of cultivation per acre as given by Collectors in 1832-83 and the 
va lue of the average outturn of cleaned cotton at annas 3-6 per lb : — 


Districts. 


Average Cost per Acre. j 


j Excluding , 

Including 

Excluding a A ^' n of‘ 

Assessment. 

Aws » ment - j Manuring 


|and Fencing. 


Vain® of j 
Outturn per 
acre at 
3} annaa 
per lb. 


North Arcot . 




R 

a. 

P- 

R 

d. 

f 

t- \ * 

xot given. 

d. 

/>• 

Trichi nopoly . 




9 

15 

0 

8 

*4 

4 

S 

*3 

6 

South Arcot . 




10 

6 

0 

8 

10 

8 

6 

6 

3 

Nellore 




7 

7 

10 

6 

6 

6 

3 

9 

8 

Anantapur 




2 

*3 

3 

3 

5 

0 

3 

5 

0 

Betfary 




3 

6 

10 

3 

7 

l 

2 

3 

3 

K or mil . 




4 

1 

3 

3 

*4 

0 

2 

14 

0 

Kistna . 




8 

5 

O 

6 

5 

0 

3 

5 

0 

Madura , 




8 

*3 

5 

7 

5 

9 

5 

3 

3 

Tanjore 




10 

1 

3 

8 

>3 

9 

7 

1 

8 

3 

Coimbatore . 




6 

13 

0 

5 

8 

0 

5 

0 

Gan jam 




13 

II 

9 

10 

*5 

6 

7 

*5 

a 

CodAvari 




7 

9 

ti 

5 

1 1 

7 

5 

6 

4 

C uddapah • 




5 

8 

0 

4 

0 

0 

3 

4 

O 

Salem 




10 

14 

0 

9 

8 

0 

5 

8 

O 

Viiagapatam . 
Tinnevelly 

South Canara 




1 1 

3 

1 1 

8 

5 

6 

5 

1 

O 




7 

>4 

9 

0 

8 

0 

6 

13 

9 

5 

3 

4 


R a. p. 


3 *5 

4 »3 

5 4 
5 *« 

5 »4 

6 9 

6 13 

8 IS 

9 6 
9 10 

9 vo 
9 10 

10 4 


10 

11 


15 8 

*9 4 
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The Government of Madras commented on the above table as fol* 
lows s — 


“ Analysing the details of the items given in the district reports, it is 
observed that tne value of seed varies from a to 3 annas in Kurntil, Bel- 
lary, Anantapur, and Kistna, to more than double that rate in Cuddapah, 
South Arcot, Tanjore, Trichinopoly, Coimbatore, and Salem. The cost of 


ing is given at more than K3 per acre in South Arcot, as against 
an half the amount in several of the other districts. There are 


less than half the amount in several of the other districts. There are 
similar disparities in the other items also. The total average cost for the 


Ganjam district is more than double that given in Fasli 1291 (1881-82). 
The explanation furnished by the Collector is that many of the items do 
not involve actual outlay. In Mr. Nicholson’s report the cost of cultiva- 
tion in black cotton soils is worked out at R7 per acre, which is probably 
nearer the truth.” (Paragraph 8 , Cotton Report, 1882-83). 

If it be assumed that the average outturn be proportionately equal in 
value to the exports from the presidency by rail, the average value per acre 
in the year under consideration may be arrived at as follows. The average 
exports by rail were 433,923 cwt*, value R 1,06,31,102, therefore the value 
of 1 cwt, was approximately R22. ' The value of the average outturn (501b) 
was therefore £9*13, an amount which, assuming the above cost of R7 per 
acre, would leave R2-13 to cover the cost of cleaning, packing, and to give 
a small profit* 


Analysis op this Trad*.— The great proportion of the cotton oroduced 
in the Ceded Districts (Bellary, Anantapur, Cuddapah) and Kurnul 
is sent to Madras by rail for export* Some portion is also sent to 
Bombay. The cotton produced in Godivari, Kistna, and Nellore is sent 


by canal and road to Cocanada, and since the opening of the Buckingham 
Canal a part goes by that route to Madras. The produce ofthe Southern 


Canal a part goes by that route to Madras. The produce ofthe Southern 
districts is exported from Tutioorin, to which it is conveyed, partly by 
rail and partly by road. 

The following statement, which has been extracted from the provincial 
cotton report for 1882-83, shows the mode in which the fibre is conveyed 
to the ports of shipment from the interior of the presidency : — 


Districts, To what Places sentjMode of Conveyance.) 


In what shape 
carried. 


Anaatapur 


Bellary 

Caaara, South 


Cuddapah 

Godivari 


Madura 


Malabar 


Tisncvetly • 

Trichinopoly 

Tanjore 


Mostly in pr 


Madras and Bombay 
Mangalore and Bar- 
kur. 

Madras 

Cocanada . j By canal and road . 


In pressed bales, 
la unpreened bales. 


Cocanada, Madras, By road and canal . 
aad Maaufipatam. 

Madras and Bombay By road and rail aad 
in boats. 

Tubcoria and Mad* By road and rail « 
rfaa. 

Beypore, Caonaaore, By rail and road 

MdcAict. 

Tut icon n . By road and rati * 

Madras and Tutacoria 
Negapatam « 


In p resse d bales. 

In pressed aad half- 
pressed bales. 

In pressed bales. 


In loosebales. 


In unprijsswl bales* 


In pressed aad as* 
pressed b ales. 


la prsssSd bales* 


1 
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It is impossible, from want of perfect statistics regarding road, river, CULTIVATION 
and canal traffic to make an attempt at giving complete figures regarding ! wiAoae 
the provincial trade of Madras. The following statements must, therefore, j KA *‘ 
be recognised as referring to rail and sea traffic only. Probably the road ****•• 
transactions in cotton are comparatively small ; but, on the other hand, the 
canal-borne traffic is large and important. Much of the cotton produced in 
the western part of the Presidency finds its way to Guntur, whence it is 
despatched in great part by canal to Cocanada, Masulipatam, and Madras. 

The only figures available for this traffic are those in the Administration 
Report of the Public Works Department, Irrigation Branch, from which 
it would appear that 10,276 tons of raw cotton were registered in 1888-89 
as passing up and down the Godavari, Kistna, Kurnul, Cuddapah, and 
Buckingham Canals. Of this amount 7,947 tons passed down towards the 
seaports, of which 1,4^6 tons went down the Buckingham Canal towards 
Madras. Though it is impossible to give a complete analysis of this trade, 
its importance must be remembered in consulting the following figures, 
as it probably greatly increases the exports from the province to the seaports, 
and may, in part, explain the apparent deficiency in the amount avarlable 
for consumption in the town of Madras. 

The total registers*! c*pur*s by rail and sea in 1888-89 amounted to 
592,865 cwt., of which 575^980 went to the seaports of the presidency for 
shipment. Of the remainder, 12,259 cwt. went to Bombay port, 3,043 cwt. 
to Mysore, 1,577 cwt. to Bombay Presidency, and 6 cwt.' to the Nizam's 
territory. The exports by rail to Madras seaports amounted 10417,040 
cwt., and were made up by 235,275 cwt. to Madras town, 155,832 cwt. to 
Tuticorin, 14,786 cwt. to Calicut, 7,102 cwt. to Pondicherry, and 4,045 cwt. 
to Negapatam. 

The total imports amounted to 98,039 cwt., of which 52,966 cwt. were 
derived from the presidency seaports, 45.073 fro™ other Presidencies and 
provinces. Of the latter amount 30,226 cwt. came from the Nizam's terri- 
tory, 14,787 cw t. from Bombay, and 60 cwt. from Mysore. 


6 . NORTH-WEST PROVINCES AND OUDH 


References. — Duth r> dr Fuller . Field & Garden Crops, II., 75, pi. xviii. • 
Atkinson, Him. Ehst., 73$ ; Bonavia, Notes on Foreign Cult, in Oudh 
(tA6j) ; Garnet ter rs ; — 79 ; //.. 167 / I IL, 225,37$. 4*3; IV., Ixviii. 
JRep. Dir. Land Fee. and Agri. t N. - H*. A, Oct. iS$9 ; Gout. Rep. on 
Cotton Crop of N.- W. P . ; Settl. Re forts .—AMimgarh, I2J ; Shaiahan - 
pur, XT . ,* Allahabad , 2$- *5 ; Bareilly, 8i, 87 ; Selections from Records 
of Govt, of N.-W. P. (Second Series 1 , IV. (if.), 99; VI., tfj, $6# , A 
selection of papers shaving the measures taken since 1847 to improve 
Cotton cultivation in Indta ( Parliamentary ), t8$7, Pt. /. ; Agrt-nort . 
Soc. of India, Transactions:— III., 133, 1 77 s V., 54* 55, 67 s VII., 
Proc . /7 / VIII., 64; Journals ( Old Senes) 25, 37, 114, **4, ; 

It., 337 ' IV.riQt, to?, ioS ; VI., 149 ; XII., i7-*r * 212-2*4. 

Review op Area, &c.— As will be seen from the table, p. 56, the io* :u 
area under cotton in these Provinces in 1888-80, including mixed crops, 
amounted to 1,399^88 acres. As already stated in discussing the races of 
Indian cotton, the average area has shown a marked inci tse during the 
past twenty years. In the year under consideration, however, a consider- 
able falling off is qrtubited, the average during the five years preceding 
having been 1,615,600, and the maximum in 1886-87, no less than 1,88548; 
acres.. 

, The total outturn in 1888-89 was 706.144 cwt., jiving the average of 
•bout 60ft per acre. A comparison of the total import, 113,000 cwt., 

G. 536 


CULTIVATION 

Id 

N-W. P. A 
OUDH. 

535 


Aiwa. 

536 




Products of India. 


in 


N.-W. Provinces sad Osdfc. (Watt & Murray) 


GOSSYP1UM. 


are appendages. The shares taken by each division in the general acreage 
and outturn of 1888-89 art shown in the following table 


^Division. 

Area under Cotton. 

Total outturn 
ol cleaned 
Cotton in cwt. 

Mixed. 

Unmixed. 






Acres. 

Acres. 


Meerut » 

s 

• • 



* 0 7 # 54 ° 

165,110 

287,235 

Agra 

a 

a « 



382,001 

81.653 

350,238 

Rohilkhand 


• « 



* 34,233 

3 W 4 

62,009 

Allahabad 


• V 


• 

276,884 

5.440 

69,91a 

Benares . 


• • 



6,810 

2,710 

3,495 

Jhansi 


a • 


• 

60,206 

3.898 

14.633 

Lucknow 


• • 


s 

24.982 

3,535 

8,386 

Sttapur . 





23,802 

3.803 

7 . 7 i» 

Fyvabad . 





613 

584 

821 

Ran Bareli 





695 

756 

7*9 

Tarai (dut.) 





*,824 

2,236 

2,086 



Total 

• 

i,i2o,5S9 

*78.799 

706,344 
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Races of Cotton.— The only cotton of commercial importance grown 
in the North-West Provinces is the form known as ‘ Bengali / which probably 
consists of hybrid forms between G. Wightiannm and G. aeglectnm, and 
is almost identical with many of the PanjAb forms with short white staple. 
In addition to this, however, purer forms of G. negtectam. Tod., and 
G. arboreum, are sparsely cultivated in parts of Oudh and 'the more east- 
ern districts of the North-West Provinces, where the latter is ordinarily 
known as narma , the former as manna. A good illustration of G. neg- 
lectum. Tod., the manua cotton, is given in Out hie and Fuller** Field 
and Garden Crop s under the name of G. hertaaceum. A superior form of 
manua grown in the Allahabad district is called radya (cff. the account 
given under G. arboreum for Mirxapur and Goruckpur cottons, p. 10). Both 
these differ considerably from the ordinary cotton in the season of their 
growth, not bearing cotton till the hot weather months, instead of at the 
end of the rains. In a recent communication on narma and manua 
collectively, the Government of the North-West Provinces reports that 
" the area in a single holding rarely exceeds a quarter of an acre, and 
its total area in the United Provinces does not exceed 13,000 acres, fn 
outturn and other details it does not differ much from the ordinary variety 
of the province/ 1 

The hill cottons of Kumaon and Garhwal are, like those of the PanjAb- 
HimAlaya, hybrids with a strong strain of G. arboreum on G. Wightianum. 

Numerous attempts have been made by Government to introduce the 
finer varieties of American cotton into this, as into other, cotton-growing 
regions. The following exhaustive account of these experiments may be 
quoted in entirety from the Note on Cotton by the Revenue and AgiKw. 
tural Department t— 

* Experiments were undertaken at the Cawnpore Experimental Farm 
In 1881-83, in which trials of Hinganghdt cotton and oi uie varieties of 
American cotton known as New Orleans and Upland Georgian, were made 
on two classes of soil, a light loam and A heavy' loam, against two varieties ot 
country cotton— one, grown in Bundelkhand and known as kulfiahar, ana the 
other, that commonly cultivated in the Cawnpore district. The results w ent 
to show (1) that for light soils the indigenous cotton is by far the most pro* 
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fi table; (2) that on better class soils, and with careful cultivation. New 
Orleans cotton can be grown with success and profit. 

The results of trials with Nankm cotton are thus summarised in the 
Cawnpore Experimental Farm Report for the kkarif season of 1882 
(page 6; 

“ Of this variety it is necessary, in view of the interest lately taken in 
it, to make a separate note. To all appearance, in the field before the bolls 
burst, the plant is the same as that of New Orleans or Upland Georgian, 
and quite different, therefore, in growth and leaf to country cotton. It was 
grown at the farm some few years ago, but discontinued owing to the un- 
favourable reports on its staple received from Calcutta. This year some 
seed was received from the Saharanpur Botanical Gardens and from the 
Rawatpur estate, where it had been grown, as well as on other estates in the 
Cawnpore district, for several years past. On the plant the cotton is of a 
dirty fawn colour mixed with white; bolls of fawn-coloured lint and of 
pure white lint being sometimes found on the same plant. After ginning, 
spinning, and weaving, the result is a dark khaki-coloured cloth of uniform 
tint, admirably adapted for army clothing. The colour can, apparently, 


be bleached, judging from a coat shown to me at the Elgin Mills, but does 
not appear to fade with ordinary washing and wear. The mills object to its 
staple as being difficult to work with machinery, and the English opera- 
tives at the Elgin Mills say that on account of this difficulty it is known 
1o the trade in England as 'rotten cotton * — a difficulty, however, which does 
not seem to be recognised by native weavers. 

w ‘This cotton is cultivated in Central India and woven into cloth for the 
regiments of Central India Horse. Lteutenant-Oolonel Martin, O.B., in 
reply to inquiries, has kindly sent two samples of cloth of first and second 
quality. The Officer Commanding the 23rd Pioneers has sent samples of 




ceiyed specimens of the cotton, and of cloth manufactured from it at the 
Coimbatore Jail. From the Cotton Hand-book of Madras it appears that 
samples of Nankin cotton took prizes at tfie Madras Exhibition in 1859. 
The Secretary to the Muir Mills, Cawnpore, writes: — 

u ' This Company has grown for some years crops of this cotton and has 
manufactured drill from the same. I enclose a pattern of the drill for your 
examination. We have endeavoured to introduce the cotton among the 
cultivators but have not succeeded to any extent. We purchase any quan- 
tities of the cotton we may have offered to us, but at present very small quan- 
tities have been secured, and we are therefore unable to manufacture doth 
for sale of the pattern sent you. 

*** AH the samples of Nankin cotton received appear to be of fairly uni- 
form colour save that from the Muir Mills, which is brighter and lighter 
than the rest, though but a slight shade different to the first quality of 
cloth used by the Central India Horse. 

In the report of the Mission to Yarkand, page 479, reference is made 
to a reddish-coloured cotton sold in the Yarkana baz&r and known as kara 
hiwriM, which maintains the colour after washing. Ueutenant-Qolonel 
Gordon, O.B., to whom 1 sent specimens of the farm-grown cotton, 'speak- 
ing from recollection, seems to think Nankin identical with Aura Aijms, and 
has kindly promised to try and procure seed from Yarkand. 

** 4 To sum up : Nankin cotton has long passed the experimental stage. 
It has been grown successfully, has been woven successfully, and is approv- 
ed °f those who have had good opportunities of observing it tn use, 
but of its value there are not at present sufficient data, as, owing to absence 
or demand, the market rate has beet: purely nominal.* 
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In the kharif season of 1884 three varieties of Nankin cotton were tried CULTIVATION 
on the farm. vis. (1) With seed procured from Yarkand* (a) With seed u.-w. P. & 
received from China through the Government of India. (3) With seed oudh! 
acclimatised on the farm. Races. 

In reporting the results the Director of Land Records and Agriculture 
wrote as follows “There is a marked difference in the habits of the three 
varieties. Nos. 1 and 2 appear to be of the Oriental variety, having few 
bunches and small deeply-indented leaves similar to the ordinary cotton of 
these provinces. No. 3 is distinctly occidental or similar in growth and 
habit to American cotton. Germination in case of the China seed was very 
irregular. Fields sown at the rate of 18 to 20 seers (36 to 40ft) of seed per 
acre had not as many plants as fields sown with 3 seers of the acclimatised 
variety. The plants were very stunted ; most of them died before October, 
and those which survived bore scarcely any cotton. The fate of plants 
raised from the Yarkand seed was not much better. The fields sown with 
acclimatised seed fared comparatively well/' 

Samples of American and of country cotton cleaned in 1882-83 with 
the Burgess { Emery) saw -gin and with the ordinary country charkhi were 
submitted to the Manager, Elgin Mills, Cawnpore, tor opinion. His report 
is as follows 

44 4 After carefully examining the samples and comparing the cotton gin- 
ned with the native charkhi in the ordinary manner with that ginned with 
the Emery saw-gin, I have arrived at the conclusion that the staple has not 
been injuriously affected by the latter process, t\e., cut, broken, or otherwise j 
appreciably damaged; while the superiority of the saw-gin over the old 
primitive method is very marked, so far as opening out and cleaning the 
cotton is concerned, as applying to Upland Georgian and New Orleans. 

The effect of the saw-gin on the short-stapled country cotton, however, is 
that the seed is partially broken in the process, and small particles adher- 
ing to the fibre are passed through the machine, which materially reduces 
its value for spinning purposes. I am of opinion, therefore, that the Emery 
saw-gin, while doing its work admirably on the long-stapled varieties, is 
not so well suited for cotton grown in the North-West Provinces and usually- 
known as • Bengal/ * 

The Director of Land Records and Agriculture adds : — 

M ' I may note that a sample of the country cotton cleaned by the saw* 
gin and sent to the Cawrtpore market was rejected by the dealers, not on 
account of anv supposed injury to the staple, but on account of its clean 
appearance, the dealers suspecting that it was old cotter, cleaned with a 
Bclna's bow/ 

In the kharif season of 1887, experiments with cotton of two varieties, 

(1) Ixmisiana, and (a) Egyptian, were tried on the farm, before and after 
the rains. The early-sown plots gave more satisfactory results than those 
sown late. In each case the Egyptian variety is said to have proved 
more suitable to the climate and soil of the north-west than the other. In 
two plots country cotton, and in two other New Orleans, were sown. In 
both cases the yield with gypsum and kainite was greater than without 
them. New Orleans gave an outturn of 145& clean cotton per acre, and 
country cot ton 1 2 1 Ok 

Nankin cotton was also tried ; the points to be determined were— {*} 
for how many years the plants will continue to bear ; {h) whether the yield is 
equal to the annually-sown crop or not ; (c) whether there is any change of 
colour in the produce of the annual and perennial plants ; and lastly (tf) j 
whether rat mining makes anv difference? With regard to it has Wen » 
sufficiently proved that the Nankin cotton plant is perennial, and will yield I 
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tfrd or mdng sown broadcast, and an edging of castor and of the fibre 
plant known as patsan (Hibiscus cannabinus). 

Tillage and Sowing*— The land is ploughed from four to six times 
on the first fall of rain, and the seed is sown broadcast at (he rate of 4 to 
6 seers per acre and ploughed in. The seed is generally rubbed with cow- 
dung before sowing, which prevents its clinging together in masse« as it 
would otherwise do, and is also said to stimulate its growth. Irrigation is 
applied to about one held in seven, and this much only in Canal Districts, 
where watering will not cost more than from one to two rupees. 

Narma cotton requires but little water, although it has the whole of the 
cold and part of the not weather to stand before it produces its fibre. The 
radya variety, however, is said to require copious irrigation. It is essential to 
the proper growth of the plants that they be kept free from weeds, and the 
ground is, as a rule, carefully weeded by hand at least twice in the season, 
and often four times. 


CULTIVATION 
fn 




Sowing. 

5*2 


Picking* — T he cotton bolls begin to open in October, and picking ! 
is in progress from then till the end of January, unless cut short sooner by j 
frost,— the great enemy of the cotton plant. Good fields are picked every ; 
third or fourth day, but only between sunrise and mid-day, while the j 
cotton remains damp wun the night’s dew and comes away easily. If J 
force is necessary to separate it from the boll, bits of pod -shell come a was 
with it, which are technically known as 'leaf’ and greatly damage the 
commercial value of the produce. Cotton picking is generally done by j 
women, who are remunerated by receiving Jin to ^th of the pickings. 

C leaning.— For 'ginning’ or separating the cotton fibres from the. 
seed, a simple but ingenious machine is used (calitrd a ckarkhi ), consisting 
of two small rollers about a foot long {one uf iron, the other oi wood', each 
with one end turned into an endless screw, and So geared one into the j 
other, that when one — the uo< >den one— is turned by a handle, the other J 
also turns in the opposite direction. When cotton is applied to the rollers 
I he fibres are drawn through, and are in this way parted from the seed**. J 
With this instrument a woman can turn out from 4 to 5& of clean cotton j 
fibre a day. The proportion of fibre and seed varies considerably, being ! 
in great measure dependent on the quality of cultivation. Occasionally it ; 
rises as high as $ths or falls as low as |th, but Jrd is the general aver- 
age. It is interesting to note that an instrument practically identical j 
wTth the charkhi is used for cotton cleaning by the negroes of the South- 
ern States of America. ! 

Injuries and Diseases*— Stagnant water is most harmful to thecotton 
plant, especially at the commencement of its growlh, and fields selected 
lor cotton are, as a rule, those in which water does not lodge. Haiti, when 
the pods have begun to open, is also most damaging, smOS the fibre 
becomes discoloured and rotten. Early frosts may altogether terminae the 
picking season a month or six weeks before it would otherwise have end- 
ed, and hence the eagerness shown to get the cotton seed into the ground as 
*oon as possible. Caterpillars are often very destructive, sometimes strip- 
ping a held entirely of its leaves, and an immense deal of loss results from 
the ravages of a small white grub (called »di) which lives within the pod. 

Yield per Acre.— The question of yield per acre in the North-West 
Provinces, has formed the subject of consider able discuss k * and wsgiven 
rise to many conflicting statements. Thus, Messrs. Duthie and ru»|#f 
write : •• There is no crop the outturn of which has been so systematically 
under-rated as that of cotton, and if we are to believe the district re P or ?E > 
of the last three years, the provincial average is only 59*810 per acre, in 
which case it may be demonstrated that it would not pay to grow it at all. 
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After consideration of the estimates arrived at by settlement officer#, which 
exhibit, it must be said I, I he most astounding discrepancies, and utilising 
j the experience of two years on the Oawnpore Farm, an afJ-round estimate 
/ of 170ft of clean cotton per acre of irrigated, and 150ft p«r acre of un- 
I irrigated land is the lowest which can be safely struck, except lor Uudh 
and the Benares Division, where 100ft may be taken as sufficient, ror 
cotton mixed with arhar , these outturns should be reduced by about 15 per 
cent, '* 

On the other hand, the recent report by the Director of land Records 
and Agriculture, dated 1889, contains the following Considering that 
the American average is only r6oft per acre, the estimate given in Field 
and Garden Crops appears high for India, and the enquiries prosecuted 
by this Department confirm this suspicion. After considerable correspond- 
ence with agriculturists of all classes, the following standards of yield have 
finally been adopted by this Department as the full average yield for the 
several portions of the North-West Provinces and Oudh 1 — 


Districts. 


"""Outtcrn i.r 
Cljeanko Cot- 
ton PKR ACA£« 

' f 







! Alone. 

t 1 

; l 

Mixed 






! n> i 

n> 

Gangetic Doab 

Rohrikhand and Tcrai . 


• 

♦ 

* 

i '*• 5 

. no | 

Ho 

60 

Bundelkhand .... 





. i t Jo 

60 

Benares Division and Jaunpur . 


, 

, 


. I too I 

50 

Oudh ..... 


. 

• 

. 

.1 1 10 1 

55 


The latter figures being probably the more carefully and thoroughly 
estimated of the two, have been adopted by the authors in their statistics of 
total yield of the provinces. At the same time the argument hased on the 
yield of American cotton docs not appear to be altogether without Haw, 
Many Indian cottons, for example, the Sindi, produce a very much larger 
outturn than that laid down for the cotton of the North-West Provinces 
by Messrs Duthie and Fuller, and there seems no reason why the native 
cotton in this province should not produce equally largely. 

Cost & Profit of Cultivation.— T he cost of cultivation is estima- 
ted by Messrs. Duthie and Fuller, as follows 


r (four times) 

Clod crushing (twice) 

Seed (nominal) 

Sowing • 

Weeding (twice) 

Picking (i^th produce on 2oo)b) 
Cleaning (at if anna per to&J 


Manure (100 maunds) 
Rent 


M 0. p. 
300 
040 
030 

0 13 o 

J O Cl 

400 

1 14 o 


Total 


Grand Total 


13 1 o 
300 
680 

32 9 O 


It appears probable that the above cost is considerably over-estimated, 
the more so since comparison with similar statements regarding Bombay 
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and other provinces, shows that in the latter the cost is returned at only ! CULTIVATION 
from one-fourth to half of the above grand total. If the above-quoted, 1 u _w n p * 
statistics as to outturn per acre be accepted as correct, 822-9, expended on ’ OUDH. 
the cultivation, is much too large to admit of the crop being grown at all. Cost* 
Thus, assuming the value of the total production to be proportionately 
equal to the value of the exports, we have, 825,734 cwt. : 706,344 cwt., 

: : Ki« 9 <M 3 j 447 : R 1,70,59,736, which last figure, when divided bv the 

total area, gives an average value of K12 per acre. It may be noted' that 
this figure very closely corresponds with the value obtained by a similar 
calculation for the acre crop of the Central Provinces. 

Analysis o* Last Year\s 'I rads.— O f the total exports, 825,734 cwt., ; Provincial 
the largest proportion, vie., 397,825 cwt., went to Bombay, while 348,233 j 
cwt. went to Calcutta, Smaller quantiles were consigned to Bengal and 
Bombay Presidencies, Raj pula no and Central India, the Central Pro- 
vinces, the Panjab and Berar. The imports, which amounted to 122,006 
cwt., were mainly derived from Kajputana and Central India, Berar, the 
PanjAb and the Central Provinces, while small quantities were obtained 
fr»,m Calcutta, Bombay port, Bomba\, Bengal, ar.d Karachi. 

A small trans-frontier trade exists with Tibet and Nepal, to the former 
of which 1 cwt. was evp to the latter 649 cwt. 

As already stated, the unregistered road traffic probably causes the 
imports to be considerably under* estimated. j 


: cultivation 


7. PANJAB j 

References.— Baden Pott til, Pb. Pmd., 4-7-41# ; Cotton Fepts. by Ajrr. j 
Depts . ; Kept. by Dir. Land Fee. and .-1<r» , Pan rah, Dec. l##Q ; AW. and 
Agrx. Drpt. AV/Vy. tn many passage Settle, Frpts. . — Hamara, &S , 
Kohai, 114, JJannu, So ; Odra /a mat/ Khan, 347.446/ Odra Ghaoi 
Knan.y; Jhang, # 4 , 1 / 1 , <73 ; Montgomery, iJJ ■ Lahore, *» j Gnjerat 
( App ), xtxviii ; Kangra, 2? ; Rahtak, IQ 2 : Gametteers .—Dera 
Ismail Khan, i 27 ; Dera Ghan Khan, # 2 ; Jkang, nj; Mutaffargarh, 
s )t ; Multan, t '7 . Montgomery, U 2 ; Lahore, $ 2 , i> 7 ; Gujerat, yf\ ; 
Guftanwala, § 2 } Shabpur, 65, 75 ; Gut Jaipur, 57; Hoshiarpur, £2, 
ftt; Ludhiana, i S7 i Gurgaon, 6 r ; Karnat, IJ 7 \ Agri. Hort. Soc . of 
India, Journals ( Old Series), 17 //,. 137 ; XIII., Prac. xiii. ; Sdldtt 
papers /ram the Agri. and Hort. tsoc. of the Panjdb, /. {up to 1&62), pg. \ 
64, i*j, ros-to6, tsh-iGa. 
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Review or the Area, &c. — The total area under cotton in the Pan- j Ares. 

j. 4 b in 1888-89 was returned as 7S9.4&5 acres - ,n ,he > ,Car un ^ cr ct>n51 * i 55 ° 
deration, a marked decrease in area is noticeable, but this is owing to ex- 
ceptional climatic causes* On the whole, the cultivation is year!) increas- 
ing. Thus, during the three quinquennial periods of the past fifteen \ears, 
the following were the averages : — for the first 715,800 acres, for the second 
837, 600 acres, and for the third 859,800 acres. 

The total outturn in the year under review was returned as 931,824 
cwt., an exceptionally high outturn in comparison with the figures of 
acreage. Deducting the net export from that sum the total amount avail- 
able for local consumption during the year is seen to have been 637,737 
cwt. This figure, however, is liable to several sources of error. The 
returns of outturn per acre vary inexplicably in neighbouring districts, 
and are probably, in some cases at least, erroneous. Here, as in the 
North-West Provinces, the absence of a regular system of registration of 
road traffic may have given rise to some considerable error. While, m the 
North-West Provinces, the imports arc probably underestimated, in this 
province on the other hand, the experts by road, if registered, would in 
all probability much augment the figure of net export. If, however, the 
amount available for local consumption be accepted at 637,737 cwt., the 
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amount of local raw cotton utilised during the year must have been 3*8!b per 
head, equivalent to about 16 yards of cotton. 

Perhaps this figure may not be much above the truth. The cold climate 
of the Panjdb necessitates a large amount of clothing ; the cloth used is 
almost entirely cotton, and padded' coats and quilts are very largely em- 
ployed by all classes of the population. 

Districts where ORowN.-^The districts which grew the largest areas 
in 1888-89 may be most conveniently shewn in the following tabular state- 
ment : — 


, District. 

~~L 

Area under Cotton. 

Outturn of 
cleaned cotton. 

1 

1 

Unmixed. | 

Mixed. 


; 

f 

Acres. ] 

Acres. 

Cwt. 

' Gurgann 


8 j ;oo j 

... 

116,714 

Rohtak 


45.863 i 


08,760 

i Karnal 



3*.222 

61,329 

j Montgomery . 

. 

*8.158 ! 

s»% 

65.367 

I’moalla 

• • ! 

47. 8 27 1 

... 

57.243 

Multan 


52.562 | 

... 

4*V'S6 

; JuDundur 


« 7.305 » 

3,805 

43.503 

1 Sialkot 


37-225 | 

•».»75 

42,612 

| Lahore 


4 » 


4*. 232 

Delhi 


39.5<*> j 

... 

30,5*1 

; Shahpnr 


32.77* ; 

... 

35.2V) 

Dera C.hari Khan 


32.283 J 

♦90 

34.944 

* Rawal Pindi 

j 


35,466 ; 


27.2H5 


i 
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Races of Cotton in the Panjaj*.— PanjAb colton, included, commer- 
cially m the group of ** Bengals,” may be botanically considered as hybrids 
between G. Wighti&num, 7 W., and G. neglectum, Tod, or C. arboreum. 
Specimens, which the authors have had the privilege of examining, shew a 
much greater tendency towards G. neglectum or C arboreum than do tlu 
Hinganghat and Berar cotions, which arc nearly pure G. Wight uuuam. 

Mr. Drummond, Deputy Commissioner, Karn.il District, writes, *' The 
standard name of the crop in the Panjdb proper is karpas. pronounced 
in most of the local dialects karpa. But in the tract between the Sutlej 
and the Jumna, except in certain minor portions which conform to the 
Panjdb rather than to Hindustan, or where there are ( 7 ; Sikh settlers (as 
in parts of the Hissar, Karnal, and Umballa district*), the name of the 
crop is bar%. The seeds are known apparently everywhere in the cio-lndu* 
tract as banaula or bananli. The ordinary name for the actual cotton is 
generally ru or rwt, but this word is primarily applicable to fluff of any 
sort, whether of animal or vegetable wig in. The wild Govsypitrai of the 
Thanter country is known to the Brahmans and Hindu RAjputs &%nurma, 
: n allusion possibly to its ritual use, or to the purity of the snowy bolls/* 

Several forms occurring locally are known by distinct vernacular names* 
Among the«e may mentioned the mtrma, above noticed by Mr^ Drum- 
mond, and frequent in other districts. It is said to have a red flower, and 
a greenish seed, both of which characters distinguish it from the drdinary 
field crop, of which the flower is yellow, and the seed grey. This go-called 
wild cotton, occasionally cultivated, is probably a form of G* neilectum. 
Tod., though the Deputy Commissioner of the Jhang District believes it 
to be of Egyptian origin. 

The Panjdb- H imalayan forms appear to be hybrids between G, Aibore- 
nm and G, wightianum. Ait chit ona 46a, collected in the Kuram valley, is 
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also of this nature, having a strong strain of the former, A specimen col- 
lected during the Gilgit expedition (No. 250) is, perhaps, the nearest ap* 
proach to G. herbaceum, which the authors have seen from any region I 
within the Indian botanical area. 

Mr Drummond, in an interesting note on the cotton of his district 
kindly furnished to the authors, writes : “ The mass of the scrub of the 
Nardak is Dhdk (Butea froodosa), but species belonging both to the 
Siwalik and the Deccan type of flora respectively occur, and among 
these is a species of Gossypium, which I am satisfied is indigenous, or at 
least spontaneously produced from a remote antiquity. This wild cotton 
of the Nai 


CULTIVATION 
In the 
PANJAB. 


is well known to the modern inhabitants 


Wttd Cotton 


ardak, by whom it {In the PanJah. 


appears to be called in their vernacular • narma 9 or 4 b«n»narmaf and 
the staple is used by preference for making up the sacred thread of the 1 
Kulchattar Brahmans. 9 * The plant referred to is, in all probability — like 
the 4 * narma 99 already mentioned — G. neglectom, Tod. 

The same writer continues, 44 In the KarnAl district the cultivators do 
not appear to distinguish with any precision special races or breeds of 
the cotton plant, but more than one race undoubtedly occurs. A red 
or pinkish flowered k ; nd is not uncommon” (probably a cultivated form 
of U. neglectum) M in the Fanipat Tahsil, and in parts of the KarnAl 
sub-collector ate. The Nardak field cotton is barely distinguishable, ex- 
cept as regards its habit, from the wild Gossypium of the neighbouring 
thickets. 

44 The spontaneous form has an almost rig-zag stem, and a rather 
flexuous habit, which obviously contrasts with the rigid and twiggy ap- 
pearance of the cultivated shrub. This habit is doubtless determined b> 
the usual manner of growth of the wild cotton, which generally springs up 
inside a clump of htdn (Capparis sepiarm, Linn.) or some other of the 
prevalent shrubs . n 

During the past twenty-five years experiments have been steadily con- 
ducted with exotic seed. It is unnecessary, in this place, to enter into an 
exhaustive consideration of these ; for a full account the reader is referred to 
Baden Powell's Panjdb Products , 48^*406, also to the PanjAb cotton j 
reports. Suffice it to say, that Mexican and New Orleans seem to ha< j 
promised well, while the Sea Island, Egyptian, and Nankin races did nc: 1 
succeed. j 

In 1873-76 attempts were made to introduce HinganghAt, but, *ppa- i 
rently, with little success, for we find the Deputy Commissioner of Rawal- J 
pindi reporting, 44 The people do not care for this variety, as they consider ] 
the cultivation costly and the yield scanty. 9 ’ j 

Soils and Method or Cultivation. — The soil of the PanjAb appears 
generally to be well suited for the cultivation of cotton, if irrigated or low- 
lying and subject to inundation. Thus, Mr. Berkely, in an interesting 
report on experimental cotton cultivation near Delhi, writes, 44 The selection 
of the soil is by no means a difficulty ; all varieties of equally productive 
soils have appeared to we equally well adapted for cotton. I htis, for 
instance, wherever sugar-cane, wheat, or gram grows luxuriantly, it may be 
expected that cotton will thrive equally well. 9 ’ 

J ibs report on the settlement of the Jhang district n is stated that the 
rows test on the uldr wells in a strong loam, and that it does not ' 

I on sai tdb lands- Berhaps one reason for this is that the mode of 
tjon in the latter ft more slovenly, but even on good wells m sat Idb j 
lands the crop is said to be always lighter than in the upland a. \ 

Manure is frequently, but by no means always, applied. The extent x 
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to which irrigation was employed in cotton lands during the year 1888*89 
may be most conveniently shown in the following tabic: — 


Ikrigatbd by 


Canals. 


Flooded lands. 


Dry lands. 


Acres. j Acres. 

231,900 j 186,900 



Acret*. 
3 1 5 »*>**> 


The following extracts from Settlement Reports and Gazetteers may be 
quoted, as describing, with a fair amount of accuracy, the methods followed 
in the more important cotton-growing districts - 

In the Gazetteer of Gurgaon it is stated that : — 14 Cotton is sow n on 


wells or where there arc other means of irrigation, and on rain lands as 
soon as the first rain falls. The lam? is generally ploughed ihree or four 
; times, the seed is sown broadcast, having been fir*i rolled in cow-dung, so 

i as to separate the individual seeds : about eight seers go to the acre. Cotton 

i sown on wells has to be watered every fifteefi or twenty days unt*l rain 

j falls ; w'eeding is required three or four times ; ten labourers will weed half 

j a bigah a day for one rupee.** 

j In the report on the settlement of the Jhang district, a long account of 
i the methods pursued in the district occur, from which the follow mg ma\ be 
quoted : — M The cotton of Shorkot, grown on the urdr soil, irrigated during 
tne hot weather months from jhailars , or bv inundation from canals, is very 
good. Land intended for cotton ought to be ploughed up once beforehand, 
after the cold weather rains. Jt is then manured; all cotton land ought to 
be manured, but a good deal never is. The manure is spread and the first 
watering is given. If the nimtndir is lazy, he sow s the cntlon seed smeared 
; in cow-dung broadcast. The land is then ploughed twice and rolled. If 
; the Baminaar is industrious, ,he will plough the land twice to cover in the 
j seed. Ihe well beds and water channels are then made. In Chiniot 
cotton is sown much earlier than in the two southern tahsils. Sowings are 
made from the end ot Chait to the middle of Jcth (April and May). About 
i 32ft of seed per acre are used. Early sown cotton is ready to pick in 
Bhadron ( August-Septcmber) ; all Bh^dron pickings belong to the tenant, 
j The proprietor does not share in the pickings before the 1st Assin (Sep- 
! tember-N T ovember; and he takes nothing after the Lohtr festival, the 1 si 
1 Magh ( January-February ). There is not much left after the 10th janu- 
| ary, but what there is the tenant takes. Very* little mudht cotton is 
i grown in this district. There is not enough rain. Cotton is hardly ever 
grown alone. Melons, jerwar, mandun, kangnin, swank are almost in- 
i’ variably found in the cotton fields. Melons are sown with the cotton. 
I The other crops are sown later on and arc used principally for fodder. 
; Jowar is hardly ever allowed to ripen, and the writer cannot remember 
ever having seen an instance of the other three crops ripening, the reason 
being that they are sown where the soif is hard and saline and not well suited 
for cotton. Hence the xrtton is light and the deficiency is made up by 
the associated crop. In this district the crop is not usually ploughed pfter 
j the bushes have reached some height. The fields are h<*cd and weeded 
i and the jrwar or other seed is then scattered broadcast in between the 
j cotton bushes. A watering is at once given and the seed usually gefrmi- 
i nates. Less mattdua, hangni , and swank are grown in Chiniot |han 
in the other tahsils. During the hot months cotton is watered every 
f sixth day. In the early stages cotton is liable to be injured by drought 
and hot winds. Too much rain is also injurious to cotton. In 1878 the 
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rains were very unfavourable and the cotton on well lands ran greatly CULTIVATION 
to wood. The bushes were very fine, but the outturn was nothing more panja*b 

than average. The ' tela* blight also attacks cotton. Early frosts do M thttd ' 

more damage than anything else. Two kinds of cotton are grown in this 0 
district, but the red-leaved plant is not often seen. The ordinary country 
plant is the most common.** 

The following description of the pnethods employed in Shahpur is also of | 
interest, and may be quoted : “ Cotton has always been very largely j 

grown in this district. Few wells are without their patch of two or three ! 
acres of the plant. More than ttys cannot ordinarily be set apart for its j 
culture, as it is a crop that requires constant attention in weeding and ; 
watering. The seed is put into the ground in March at the rate of eight , 
seers (i6fb) to the acre, and the pickings give an average of about one i 
and a half maunds of cleaned cotton per acre. The same plants are often | 
made to yield three crops, by cutting them down level with the ground ! 
each year after the cotton has been gathered ; at the same time the soil ! 
is well ploughed up between the roots and manured.** | 

Mr. Drummond, Deputy Commissioner of Karn£l, has kindly fur* I 
nished the following account of cotton cultivation in the Eastern Districts ! 
of the PanjAb : — j 

“In the Nardak, country cotton seems to have been cultivated from j 
an ancient period. It is usually sown on uplying patches (ordinarily 
clearings, or paddy reclaimed), on the edges of the water hollows, and ! 
watered by lift from natural hollows, or excavated reservoirs, or from 
aqueducts led out of these. In some cases these are fed from branches 
ol the Sarsuti and Chautang, on which numerous w ide dams and similar 
works have been made to facilitate watering fof different crops, but pri- 
marily rice, none of these beihg probably of high antiouity. 

“ Wells in the Nardak are rare, and confined for the most part to the 
environs of the village homestead The cotton cultivation of the Nardak, 
in far as it depends on these wells or on outlying wells, which are 
almost all of very modern origin, is an innovation. In fact, it is not un- 
common to find the husbandman irrigating his cotton plots from the 
village tank, though they may grow within a few* yards of a well, which is 
reserved for the tillage of manured wheat or tobacco. 

•‘This is a very different condition of affairs from that which prevails in 
other portions of the district, where cotton is now grown. In the Khadar 
of the Jumna the cotton crop is mainly dependent on wells worked usually 
with the Persian wheel. In the belt again between the Jumna valley and 
the Nardak (comprised in the Hangar of the KarnAl and Panipat tahsi!-), 
the cotton is almost entirely dependent on the Western Jumna canal 

“ Wells in the Nardak are, of course, restricted by tnc great depth of 
the water level, which slopes from 50 feet below the surface in the north ! 
of the Kaithai sub-col lectorate, to over 150 feet in the south west corner 
of the same sub-division. The Nardak cotton is, perhaps, consumed almost 
entirely on the spot : but the canal-inrigaled and Jumna valley outturn 
goes to swell the Khadar cotton supply of the Delhi market. 

**. Khadar or Khadir cotton is a commercial term for the produce of the 
districts (in the Panjib and ^orth-West Provinces) on *V Jumna from 
Umballa to Delhi, both inclusive. 

*• In the Eastern districts of the PanjAb, cotton is grown on all but the 
lightest soils, but it prefers the more tenacious loams. It reauircs copious 
watering and certain seasons, but unless the water be drained off naturally 
°r bv artificial means at the proper juncture, the flowers and, consequent- 
ly* the pods, will suffer. Hence ine Khadar is always more speculative than 
the result in the canal-irrigated uplands, or in the Nardak, notwithstanding 
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the fact that the cultivation in the last-named tract is so primitive in its 
character* On the other hand, too strong a sun when the buds are form- 
ing is most adverse to the field. The plants, if exposed at this stage to 
an excess of moisture, are drawn out and run to stalk. The blossom is 
then sparse and light, and of flowers produced, only a portion mature pods. 

**The usual time for sowing in the Jumna Khadar and the neighbour- 
ing uplands is just at the first heavy burst of the periodical rains, or from 
about the 30th of June to the iotn of July. But on land commanded 
bv wells the seed is sometimes put in earlier. The practice of sowing in 
March or even earlier, which is reported from some districts of the ran- 
jdb seems to be unheard of in the Eastern districts. In these the wells 
and labour are not set free for cotton before April. 

“ Cotton is also raised as an unirrigated crop in parts of the Kamil 
and other Eastern districts, but nearly always in such a situation that 
the young plants can be watered, at apinch, Jrom a tank, or by catch- 
water drains leading from the waste. It is only in a specially favourable 
season that a cotton-patch can be left to the unaided rainfall. In the 
Eastern Panjib the soil is not always manured for cotton. In the Khadar 
it is often sown on what is known as $*uldba or spongy land, too far from 
the village site for the transfer of manure. In the Nardak the grey loam 
does not require more manuring than it receives indirectly from collections 
of flocks and herds at particular stations ; possibly the soil contains parti- 
cles of lime washed down from the Himilayan formations near which the 
hill streams originate, 

“ The pods are picked from November to January. Near towns, and 
especially the large town of Panipat, the picking forms an occupation for 
the women of the more industrious classes of the cultivating lower orders. 
The hire is sometimes paid in cash ; more frequently as a proportionate 
share of the day's gathering* * 

••The plan of sowing certain leguminous crops (chiefly species of Meli* 
lotus and Trigaaella) with t)ie cotton, as an after-crop to be used as fodder 
for well bullocks when the natural grass begins to fail, which is pretty gene- 
ral in the Central Panjab, seems to be unknown in the Eastern districts. 
This fact is probably due to the comparative richness of the pasture And the 
greater area of waste and fallow which still prevails, especially in the Kar- 
nil and Hissar districts. 

44 Cotton mixed with other crops is commonest in the Khadar of the 
Jumna {til, melons, and certain autumn pulses are the crops most com- 
monly sown with it), but throughout the Karn&t district, and generally in 
the Eastern districts, san {Hibiscus cannabtiius, Linn ) is, as a rule, sown 
in strips along the edges of the cotton pastures, or in alternate ribbons 
with the main staple. The Kami! cultivators assign several explanations, 
more or less reasonable, for this practice, but cotton when so treated seems 
undoubtedly to have a better chance than when unprotected* Possibly the 
tall stems of the Hibiscus help to moderate extremes of sun-light and 
wind, but the primary object, as in the parallel case of gram being edged 
with kasumbha (CarUiamns tinctorius), is likely enough to keep ofi ante- 
lopes and cattle, whkh the traditions of the bharmdhartt (home of the 
law, or Aryavartta) do not permit to be kept off by more vigoroi* mea- 
sures* 

* In the eastern portions of the province cotton is one of thos# crops 
to which the system of agricultural association ( Una ) is almost universally 
applied. Indeed, in those tracts in which the wells are over 40 feet in 
depth (in such districts as Kami! and Hissar), the cultivation of 'cotton, 
except by the combination of individual resources in the way of oxen, im- 
plements, and labour, would scarcely be practicable.” 
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Pic kino and Cleaning. ~'J he following is extracted from a mono- ICULTIVATIOM 
graph on cotton manufactures in the Panjdb. 1883-84 :~“* 4 Cotton is picked . panjab. 
about November and December. The pods do not all ripen at the same , 
time, and it is therefore necessary to go over the fieia several times. : 

This work is chiefly performed bv women. They are usually paid hv a 1 picking, 
portion, genetally one-tenth, of the cotton they pick. The pnds are ex- i 
jwed to the sun and beaten to make the husks ( doda ) separate from the j 

“The seed to which the fibre is attached is then extracted by a small 
hand machine which takes the place of the cotton gin. I his consists 
of two rollers, one of which is generally cf iron and smaller than the other, 
which is of wood; but in some districts both rollers are stated to be of 
wood By means of a spiral turn at the end of the iron roller, which en- 
gages a projection of the wooden roller, the two are made to revolve in 
opposite directions when the handle attached to one of them is turned. 

The fibre (run is drawn through the rollers, while the ^eed ( binala or varema)> 
which cannot pass between them is left behind. This machine, which is 
CAlled b*lna t is capable of ginning about 12 seers of cotton in a day. At 
Multan a steam cotton gin has been established . . . which employs i 

70 persons. * I 

“In the Hax£ra district there arc at Pakhli some belnas vrorked by 
water power. The belna- worker is commonly paid by receiving the ! 
cotton seed which he extracts, but sometimes receives cash. The opera- 
tion is also very frequently performed by members of the household of the 
person to whom the cotton belongs. In the census tables 3,257 men and 
M45 women are recorded as cotton ginne's, but these figures do not re- 
present the numbers really so employed. The cleaned fibre usually weighs 
one-third, the seed two-thirds, of the whole contents of the pod, but with 
inferior cotton the fibre is sometimes onjy one-fourth of the whole.” 

Seasons or Sowing and Picking.— The period of sowing oteurs at dif- 
ferent times in different parts of the province, and is also largely regulated 
by the rainfall. In Gurgaon it is sown on wells, or where there are other 
means of irrigation, from March to May, and on rain lands in June-July, as 
*oon as the first rain falls. 'I he early-sown cotton begins to bear in August- 
September, the later in October- November, the plants continue to bear 
till they are killed off by frost. The early cotton has thus the great ad- 
vantage of ripening a month earlier than the other, and of being generally 
able to bring out all its pods before the frost comes. If the rains or hot 
westerly winds are excessive, the pods are said not to ripen. 

In the Shahpur district the seed is sown in March, but the process of 
gathering docs not commence till October and lasts til! the end of Decem- 
ber or even later. In other districts of the Panjdb, sowings, a« a rule, go on 
from the middle of February to the end of March, and in well-watered 
lands to April and May ; on all rain lands they are much later. Picking 
ought always to be completed before January, owing to the danger of loss 
from frost. The crop is sent to market from January onwards, and isavailahV 
for export, according to the means of transit, from January to May or June, i 

Diseases,— Dr. Johnstone, in a valuable note on the blights of cotton i Dtsemnea, 
communicated to the Agri-Horticulturai Society of the Pai., *b, described j 559 
the c rop as liable to four special pests, nV, ( t ) the larva of Helicopis cuptdo, J 
which attacks the young plant* (2) the larva of Depretcaria gossipiella \ 

(weevil) which infests the seed in harvest ami is known as the "toki » ” \ 
by the natives ; (3) a large hairy caterpillar (bhungn) which attacks the j 
Am * 9 * cm on approach of the rainy season ; and (4) an Aphis j 
which frequently attacks the crop in great quantities, and has, on several j 
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occasions^ greatly diminished the harvest. The disease produced on the 
plant by its ravages is known to the Panj&bis as the la and is character- 
ised by withering of the leaves and finally by the death of the plant. 

According to Dr. Johnstone the Aphis attacks crops on certain soils 
more readily than on others, hard, compact land being most favourable 
to the appearance of the insect, soft, damp, loamy soil Jess so, and sandy 
land least of all. 

Dr. Johnstone states that the following methods of treatment are 
efficient cures for these blights : *— 

(i) The larva of Helicopis cupido may be put to flight by sprinkling 
ashes over the young plant. 

(a) The weevil can \x killed by scalding the seed with hot water. 

(3) The large caterpillar, bhungo , has many natural enemies, being 

preyed on by starlings and other birds* If, however, they 
attain large numbers and become very destructive, they must be 
picked off the plants by hand. 

(4) Regarding the Aphis Dr. Johnstone makes the very interest- 

ing statement that 0 it does not exist in any cotton held grown 
in the proximity of sun hemp, and consequently recommends 
that hemp should be planted here and there along with the 
cotton. The Deputy Commissioner of Gujerdt, however, in for- 
warding Dr. Johnstone’s note, states that tn his opinion the 
action x>i s*m hemp described by the latter requires corrobora- 
tion before being accepted as a braved fact. 

It is worthy of note, in connection with Dr. Johnstone's theory, that in 
many parts of the province a row of san is sowed round the cotton fields 
122). 

Cotton is said in the MuzafTargarh district to be subject to the follow- 
ing diseases : (1), mu Id , a blight that begins at the stem and spreads over 
the plant; (2), the soil becoming water-logged (soma) ; 13), a red worm 
that attacks the cotton irf the pod. 

Virtu f*r Acxr.— T he yield per acre appears to vary very largely in 
different parts of the province, being returned as 20ofb to tne acre in Mont- 
gomery, while in jheliim it is shown as having been only Bulb. Dividing the 
total outturn for i$ 3 d- 8 q by the total area, an average outturn of 137ft per 
acre is obtained, an average a little lower than that of Sind and considerably 
above that returned for most other parts of India. 

The following are given as the average outturns per acre (for l 8 $&* 3 y) 
of the chief cot ton -growing districts of the province : — 


District. 


Gurgion . 
Rohtak 
Kama I 
Montgomery 

IJmbaJla . 

Multin . • 

Utandhar. 

Salkot 

Lahore 

Delhi 

Shabpur . 

Dei a Chazi KM«t 
Kawal Piftdj 
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Mr. Drummond has kindly furnished the following note in explana- 
tion of the variation in the figures of yield per acre ; 'Inis varies, through- 
out the province within wide limits, and even in the same district marked 
differences exist. A good Khadar plot, properly manured and steadily 
irrigated from a well, in a good season would probably produce as much 
as 40 ofh to the acre. On the other hand, a Nardak patch, on which the 
same crop has been raised for some autumns in succession, will yield so 
little, should the reservoirs, from which it is usually watered fail, that the 
cultivator will not even expend, in picking it, the menial Labour for which 
there may be a demand in some other direction. But the average outturn 
per acre in the eastern districts in an average season should probably not 
t>c placed below 2ootb.” 

Cost of Cultivation.*— Details are given in the subjoined extracts from 
the Provincial Cotton Report for 1882*83, but, judging from the remarks 
thereon they do not appear to be very reliable. It is to be regretted that 
no more recent statistics are available* : — 

•' The following tables show the cost of the cultivation of cotton in those 
districts from which detailed estimates have been furnished, distinguished, 
according as irrigation and manure are, or are not, together or separately 
applied ; also a detail of the cost of each agricultural operation on that 
class of land in which the cultivation is most complete, that is to say, land 
which is both manured and irrigated : — 

Statement showing the cost of cultivation of cotton in certain districts 
under the four heads A , B t C, and D, i e., irrigated and manured, 
irrigated hut not manured , unirrigaied hut manured , unirrigated 
ana unmanured > 


District. 




A. 



B. 



c. 



D. 






Jt 

a. 

p 

k 

a. 

f- 

Jt 

a. 

P • 

Jt 

a « 

p- 

Delhi . 




3* 

3 

7 

34 13 

4 

19 

1 1 

2 

»4 

1 

3 

Gurgaon 




20 

l 3 

0 

*7 

1 1 

0 

l> 

»5 

0 

S 

12 

0 

Kama! . 



. 

33 

10 

0 


9 

6 

•3 

9 

0 

8 

10 

9 

Hwsar . 




W 

0 

0 






s 

8 

0 

RohuW . 




*4 

3 

7 

1 1 

3 

10 

8 

1 1 

1 

6 

S 

7 

Amhala 

• 


• j 

39 

2 

9 

21 

2 

10 

21 

2 

1 

13 

7 

2 

Ludhiana 

• 



! 33 

0 

10 


>5 

5 

1 



to 

3 

S 

JiUmihar 




3; 

«3 

4 

3<> '5 

6 

; 25 

i5 

6 

17 

n 

1 1 

AmritMr 




i’7 

A 

4 

>8 

9 

6 

■ 1 

4 

4 

9 

0 

7 

Gurdaspur 




34 

10 

0 

21 

7 

0 

»r> 

*3 

0 

»3 

10 

0 

Lahore . . 


• 


20 

6 

0 

12 

4 

0 ! 

9 

4 

1 

5 

5 

0 

Gu jerat . 

• 

0 


j »/ 

1 

0 

>5 

7 

0 j 

10 

5 

t» 

8 

5 

0 

Multan 




16 

1 1 

10 

10 

6 

5 1 


... 


7 

12 

10 

i^ n K • 

Montgomery ♦ 
Dtra Chart Khan 

0 

• 


• 

• 

10 

34 

22 

0 

0 

VJ 

9 

3 

6 

8 

16 

12 

5 

7 

S 

l ! 
° 1 


10 

9 

5 

7 

6 

1 

6 

2 

0 

3 
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** The Deputy Commissioner of Muzafiargarh, Mr. Gladstone, finds that 
the tahsildars of his district, under the impression, apparently, that some 
return must be furnished for cost of cultivation under each of the heads 
A. B, C, and D, which the prescribed form contains, have not paid suffi- 
cient regard to the real state of the fact, which is that cotton is never 
grown upon unirrigatcd land in that district, it is not impossible that 
similar remarks might have been made of the returns of otner localities. 
As a rule, cotton is one of the crops to which the zemindar devotes all the 
resources of labour and fertilising materia! at his command, and unless 
he possesses sufficient of these, he will not attempt the cultivation at all. 
To this rule there arc some exceptions, and among them may be instanced 
the districts of the Rawal Pindi Division, where this crop is largely 
grown with little care in unirrigated land, three crops being often tucen 
off the same plants. 

“ In details the estimates differ widely from one another, and those 
for the same district in this report, ana in the former one do not 
always agree very closely. To take the Kami) estimate, for example, the 
operation of ploughing before sowing is now reckoned to cost only R6 an 
acre instead of kg as before, and those of picking and of cleaning to cost 
togci her only Rg-2 as against R12. Again, nothing is put down in the 
present estimate for cither watering or manuring after sowing, for which 
K2‘8 and Ki-14 were charged in the former calculation, but the cost of 
the same operations previous to sowing is increased from R1-4 and 
K2-8 to R2-8 and R4 respectively. The district report contains no ex* 
planation of the differences ; but since the cost in KarnAl, as reported 
of the first and last operations, ploughing and cleaning, was, and 
still is, far above what it is said to be in any other district, it may be in- 
ferred that the present year's figures are a nearer approach to accuracy 
than those given before. The produce per acre of uncleaned cotton in 
Kohtak and in Gujerat is given as only two maunds. This is evi- 
dently an under-estimate, for the resulting cost of production of a 
maund of uncleaned cotton is thereby raised to a figure which would leave 
the producer a considerable loser, as a comparison with the prices per cwt. 
of uncleancd cotton in the same districts will show." 

Mr Drummond has furnished the following note on the subject of cost 
of cultivation : — 

14 This in the Eastern Panjib is peculiarly difficult to estimate, owing for 
one thing to the system of co-operation to which reference has been made 
under a previous head. The calculations usually furnished from the 
province to the Agricultural Department appear frequently to include too 
many items. For example, ploughing ana manuring cannot lie said to 
cost the bulk of the cultivating owners and fixed tenants of the Eastern 
districts any sum appreciable in currency. 

M 0n the other hand, if the cost at which a capitalist could effect the 
same operations is to be taken, then there are several items which 
should be included in addition to the value of labour ; notably a proportion 
of interest at the market rate on the original cost of welbsinking, and 
other items which the zemindar would recognise as included, such as the 
share given in kind to menials and artificers for their general contribution 
to his farming work. Where Persian wheels are used this is a material 
consideration. 

M In the case of villages which enjoy canal irrigation from the Western 
Jumna Canal, the cost of irrigation can be pretty accurately estimated, 
and if to this important item t£ere be Added an estimated figure for the 
value of labour and depreciation of stock, and a further percentage taken 
lor miscellaneous expenditure, the cost per acre of raising unclcaned cotton 
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fit for the Delhi market (and excluding’, therefore, cost of delivery to the 
broker) cannot exceed Ru or Rta at the utmost. The market value of 
the manure, if added, would hardly bring the total estimated cost to more 
than R13 or Ri3*$. 

Analysis op Last Year’s Trade.— The total exports in t988-t39 
amounted to 295,976 cwt, of which 06,281 cwt. went to Bombay, 44,12 1 cwt. 
to Karachi, 42,123 to Calcutta, and 108,988 cwt. to other provinces and 
presidencies. Of the last mentioned quantity much the greatest propor- 
tion went to Sind, smaller quantities to the North-Western Provinces and 
Oudhs Bengal, Bombay, and Rajputana. As already stated, it is highly 
probable that a considerable unregistered export road trade exists between 
the Panjib and the North* West Provinces, more particularly Agra, In 
addition to the above, t.304 cwt. were exported across the frontier to Kash- 
mir, and 3,159 cwt. to Sewestan, Tirah, Kabul, Bajour, and Ladak. The 
total imports were very unimportant, amounting in all to only 1,889 cwt., 
to which ihe North-West Provinces and Oudh, Rajputana, and Central 
India, Sind, Karachi, Calcutta, and Bengal contributed small quantities, 
while the largest amount, via,, 880 cw>\, was imported across the frontier 
from Kashmir. 

8. CENTRAL PROVINCES. 

References. — Prft. on Cotton hr Chief Commissioner, C. P., Sept, ffttfy • 
Comae , Reft- on operations of Cotton Deft., i 6 * 7 ~f#' 9 ; Annual Ref, trig of 
Cent. Prov. an d Berar Cotton Dept . ,* Reports, Agri. Dept. . Cotton 
Reports, Ret- & Dept.; Exp. Farm. Reports 1 Administration 

Reports in many passages',; Settlement Reports Jubbulp *re, A 7 < ; Chanda, 
fit, 0 99 , it3 1 I Cardan, 63, 67 , 75; Roe fore, ; S’ utsing fore, S3 ; 

Baitool, 77; Saugor, 3; Mi mar, /, /pJ-/y5; Mugfare (Supp.), 373; 
Upper Godavari, 36; Morris, Godavari Dist.,6H ; Garnett eer { 1670 ), 6, /ty, 
tit, i3f, t36, t6ft, 204 , 2U, 3l 7, 33t , 36s>4*7, S>*; Agri.-Hort, Sar. of 
Indus, Transactions, V Pros *5 i Journals {Mew Series), Pr<u\, Ui. 

Review or the ArEa, Outturn, and Consumption — Thct .rta! area 
under cotton in these provinces during the year 1888-89, as will be seen 
from the table (p. 56) was 613,348 acres. As already stated in commenting 
on the facts regarding Hinganghdt cotton, the area has markedly fallen oil 
within the past twenty >ears. Thus, about fourteen years ago, the cultiva- 
tion averaged 800,200 acres, five years ago it dropped to 688,400, whii* in 
the last five the average has only been 608,800 acres. The total outturn 
in the year under consideration was returned as 351,923 cwt. of cleaned 
cotton, giving an average yield to the acre of 64‘2tb. A comparison of the 
total imports from all sources, 8,756 cwt., with the total export, 170,130, 
shews the net export to have been 161,374 cwt., which, when deducted from 
the above given total production, leaves 190,549 cwt. in the provinces for 
local consumption. When distributed over the population of 9,838,791, this 
amount gives an average per head of nearly 2*alb, or, taking Indian cotton 
cloth at 4} yards per th, about 9*5 yards of cloth to each individual. In 
giving the above figures calculated from available information foif one year, 
however, it would be urged that in these provinces, as elsewhere* they arc 
only approximations, and are open to several sources of grave erfor. Thus, 
in a communication from the Government of the Central Provinces, dated 
1889, it is stated : — 

irf— That the outturn cannot be precisely ascertained, as tht statistics 
of area on which it is compiled are in most cases only:, estimates, 
and sometimes extremely rough ones. 

and — That, granted the estimate of production is correct, the conclu- 
sions as to its consumption are justified only on the assumption 
that the exports and imports by road, of which no statistics are 
available, balance each other. 
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3rd — That the years of production and of trade statistics do not cor- 
respond. 

An interesting calculation* subject, however, to the above errors, is made 
in the same report, from which it would appear that the total consumption 
per head in these provinces, of local and imported cotton and cotton cloth, 
is approximately while the production per head i*3'22th per head 

This shows that, on the whole, the provinces consume as much as they 
produce. 

A considerable portion of the amount above calculated as available for 
local consumption is annually consumed by the cotton mills of the province, 
of which there art three. Thus, in 1889. these mills are stated to have 
worked up 91,021 cwt. of raw cotton, leaving approximately 100,000 cwt. 
for hand-loom manufactures, mattresses, w'icks, &c. 
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Districts where crown.— The cotton country of the Central Pro- 
vinces lies on the left bank of the Wardha river. In the north, where the 
river debouches from the Satpura Hills, the cotton cultivation covers a rich 
but narrow strip along the bank. This strip widens as it proceeds south- 
wards until it ultimately attains a width of some 50 miles. The well- 
known mart of Hinganghit may be said to be situated where the cottcn 
field is widest ; but »hr *-hn !e plain, though capable of producing cotton, 
is not entirely occupied by it, for wheat and jovtari alternate with cotton 
fields. After reaching its greatest width, the cotton country again nar- 
rows, until at last, in the south of the Chanda district, it is lost in the en- 
circling brushwood and jungle. 

The districts in which the cotton crop is of most commercial importance, 
are Nimar, Wardha, Chhindwara, and Nagpur. The rainfall m these 
provinces is very much lighter on their western border than elsewhere, and 
it is in the western districts that cotton is most profitably grown. In Chanda,, j 
which supplies the mart of Hinganghat w'ith what is reported to be its finest • 
quality of cotton, the kind known as jari, i* also produced, lhe follow- ; 
ing figures represent the average area under cotton, during the three years j 
1885-1888, in the above-mentioned chief cotton-growing districts 


Districts. 

564 






Unmined. 

Mixed. 

Wardha (acres) 


, , 


. ;.H‘ 3 

»J7*97« 

88*59* 

26,508 

Nagpur „ . 

Chhindwara „ 

• 

• 

• 

. *4.954 

. 23.041 

Ntmar u • 

• 

. 

♦ 

. 45,^97 

1,378 


RacesgfCotton.— A s already stated the greater portion of cotton jjtp* n , Races, 
in these provinces belongs to the growth known commercially as Hingon- 565 
ghdt ; maced, this race is the only one of importance from a trade point of 
view. It occurs in two different forms, one of which rs known as bint, the 
other as jari* The former is longer in staple and commands a price equal 
to that quoted for any other Indian cotton ; the latter is whiter and freer . 
from leaf but of poorer staple, Botanically, both races are forms of G ■ 
Wightiannm, Tod., the inferior form shewing devrner at ion through hybrid- | 
isation with G. neglectum. In the remarks under G. arbortum a passage ! 
has been quoted regarding Seoni district, from which it will be found that Cotton with 
G. neglect tun is cultivated under the name manua, and G. arboretstn as ; P- 9 - 
den (p, 9). Here, as elsewhere, however, numerous experiments haw been * 
made with the object of attempting to introduce cottons o' 1 higher class,] 

In 1882-83, Bmoch cotton was planted at the Nagpur Experimental Farm, j 
but the results appear to have been unsatisfactory. It suffered much from ] 
a drought which prevailed in that year, and afforded no remunerative] 
yield; In 1883-84 experiments were commenced at the Government Farm j 
with New Orleans (G. hirsubom), and Upper Georgian cottons (G. barba- 
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donee), which have since been continued with fairly good results. Parallel 
experiments were made with the fibre obtained from these and with that of 
the bani and jari country or Hinganghdt cotton, by the Managers of the 
Cotton- Mil Is at Nagpur and Hinganghit, with the following results . 


Compart V 

tive va- < 
Jue of f 

1 Nbw Orlbans. 

1 

Upland 

Georgian. 

Bani. 

Jarj. 

Hind- 

ginned. 

1 Saw- 
\ ginned. 

Hand- 

ginned. 

Saw- 

ginned, 

Hand- 

ginned. 

Saw* 

ginned. 

Hand- 

ginned. 

Saw- 

ginned. 


a 

a 

M 

a 

k 

* 

M 

* 

Nagpur Mills 

75 

55 

75 

78 

73 

70 

55 

56 

Hinjpaghit 

70 

68 

78 

78 

i 

76 

73 

61 

60 


The above-cited figures are of considerable interest, shew ing, as they do, 
how markedly the New Orleans form of G. hinratom deteriorated in value 
after being saw-ginned, while the Upland Georgian, on the other hand, 
was, if anything, improved by the process, and the Indian cottons were 
only slightly damaged. The high value of the better class of country 
cotton is also worthy of notice. A recent communication from the Manager 
of the Khdndesh Experimental Farm contains the information that the 
short-stapled jari now fetches almost as good a price as the bani , owing 
to its containing a higher percentage of fibre to seed, and to its purer white 
colour. A continuation of the cultivation of American cottons demon- 
strated that New Orleans was unsuited for the climate and soil of the 
provinces, but that Upland Georgian was capable of yielding very satis- 
factory results, it was proved to give a fair crop,— 1 73© on manured, and 
from 71 to 11 lib on unmanured land,— and to produce a strong, good 
staple superior to the best HinganghAt. In 1886, over 1,000b of seed of 
the Upland Georgian cotton were distributed to the rayats in the Ward ha 
district, and the resulting' crop appears to have been highly esteemed 
both by the cultivators and cotton dealers. 

Mention is made in several reports on the cotton of the Central Provinces 
of a khaki cotton which is grown in small quantities, and is consumed 
locally, none coming into the market. This is probably Nankin cotton 
(G. religiosum. Conf. with pp. 16-17). 

Cultivation : — Soils, Seasons, &c.— The follow ing description of the 
•' cotton soil ” of the Central Provinces, extracted from the Central Provinces 
CawetUer, may be of interest, amce the soil seems to be one of the best in 
India for cotton cultivation, and, at the same time, appears to lend itself 
readily to the growth of one of the best races of American cottons 

4< The black soil or rtga * , or, as it is not uncommonly called, the • cotton 
soil/ forms one of the most marked Varieties in these provinces. It is the 
common soil of the Deccan, Matwa, Narbada valley, Ik c. It varies greatly 
in colour, in consistence, and, with these, in fertility, fiut throughout is parked 
by the constant character of being a highly argillaceous, somewhat calcareous, 
clay, very adhesive when wetted, and from its very absorbent nature expand- 
ing and contracting to a very remarkable extent, under the sutcessiv* 
influence of moisture and dryness. It, therefore, becomes fissured ip every 
direction by huge crack# in the hot weather. It also retains a good deal of 
moisture and requires therefore less irrigation than more sandy ground. 
The colour of this soil, often a deep and well-marked black, ww every 
variation, from this to a brownish black, would appear to be solely due to 
an admixture of vegetable (organic) matter in a soil originally very clayey. 
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Thus, deposits of precisely the same character as this rtgar are being formed jCOLTIV ATXOK 
now at the bottom of every jhit in the country, and throughout the very j CENTRAL 
area where the rtgar is best marked, it is by no means an uncommon j PROVINCES, 
thing to find the slopes of the small hills or undulations formed of more ■ 
sandy reddish soil, while the hollows below consist solely of the finest rtgar . ; 

This appears to be due to the more argillaceous and finer portions of the j 
decomposed rocks below being washed away by ordinary pluvial action from : 
the slopes and accumulated in the hollows, where this finer mud forms a 
soli much more retentive of moisture, and which therefore rapidly becomes 
more impregnated with organic matter, and is often marshy. Rtgar can ! 
thus be formed, wherever a truly argillaceous soil b found, and its gene* I 
ral» but by no means universal, absence over the metamorphic and other i 
rocks is easily accounted for by the fact that these rocks for the most part j 
yield sandy, not clayey, soils. It is never of any very great depth, and ex- j 
cepting wnen re-arrahged by rivers in their recent deposits, is therefore } 
never met with at any great distance below the surface. j 

* Obviously formed from the re-arranged wash of the older and more ! 
widely-extended soils we find large areas of very fertile soil, consisting of 
days rather more sandy than the older alluvium, and not therefore so black 
or adhesive. Though rarefy formed altogether of the true regar soil, ii fre- 
quently contains a Urge proportion of this mixed with other clays and sands. 

Every intermediate form of soil occurs, and it would by no means be an 
easy task to distinguish them all. From an agricultural pjint of view, it is in- 
teresting to see how exactly the limits of certain kinds of cultivation coincide 
with the limits of these marked varieties of the alluvial deposits of the ct un- J 
(Central Provinces G a tetteer, /#?.*, xlvt. t An analysis of the 

soil shows its composition to be as follows : silica, 48*2 ; alumina, 20 3 ■, 
carbonate of lime, 16; oxide of iron, 1 ; water and organic matter, 4*3 
per cent. 

Methods. — The soil is prepared for sowing in May to June, the seed h Methods, 
sown in June, picking commences in November to December, and is com- 567 
pleted from February to March. 

The following account of the method followed is extracted from the Cen- 
tral Provinces GateiUer, 1 8 70 : ** Cotton is sown and reaped about the same 
time as ^Va^ir. As it dv>es not early obtain an\ considerable height it 
requires more weeding and banking up with the kclfa (bullock hoe). 1 
The process of gathering the pods is a most negligent one, most of them . 
being allowed to drop and get discoloured on the ground. It is the wors' 
feature, perhaps, in the husbandry of Ntmar, but t ht cultivators urge :n ex- * 
tu.se, that it would not pay to keep people running up and down the cotton : 
fields every day for a month or so. when so little is grown ard the re*" n 
so small. The process of cleaning is the same as in other parts of the 
country.” j 

It is encouraging to note, that though the total area under c-'ton ! 
ir. the Central Provinces has diminished of Lite years, rmprmrmer':* are * 
being effected in the methods of cultivation and gathering. Weeding *s 
more carefully attended to than it used to be. and man\ cultivators are .*,rr 
to have adopted a system of light, but careful, manuring, wh.ch, as noted 
above* greatly increases the crop. ! 

Yield ter Acre. — The following figures are given by t* * Government Yirtfb 
of the Central Provinces as the average outturn o? t leaned cotton per acre 5*68 
during the three years ending 1887-88 : — 

Jabalpur, 36’48Ib; Narbada, 4 v V59& , Nagpur, 6133185 Chhauisgarh. 

In 1870, Mr. J, O. Fraser of Gopatpur, Jaunpur, reported the results of j 
cultivating Mmganghai cotton by transplanting from a broadcast sowing 

9A G 568 
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made in the rains, The yield was 376ft per acre of cleaned cotton. The 
reports on the samples published by the Agri.* Horticultural Society 
pronounced the staple to be very flood, silky, of good length and strength, 
measuring a little over 1 inch, whue the average Hinganghdt is 1*4 inch. 

Cost and Propit op Cultivation. —It is difficult to arrive at any- 
thing like an exact estimate of the total cost of cultivation, and of the profit 
derived per acre. Assuming the value of the total production, however, to 
be proportionately equal to the value of the exports, we have 170,130 cwt. : 
351.923 cwt: R 37 , 5 i »383 : R77>59»934*' which last figure when divided by 
the total area gives an average value of Ri 1 per acre. The profit deriv- 
able from this sum would appear to be in most cases considerably less 
than that from wheat, linseed, or jowar. 

Analysis of Last Year's Trade.— O f the total production of 1888-89, 
vi*. f 351*023 cwt., 170,130 cwt. is returned as having been exported. Of 
this, much the largest proportion went to the port of Bombay for export, 
57,237 cwt. is shewn as having gone to the province of Bombay excluding 
the port, and smaller quantities to the North-West Provinces and 
Oudn, Berar, Rijputana and Central India, Bengal and Calcutta. The 
imports are unimportant, amounting to only 8,750 cwt. The chief amount 
was obtained from Berar, the North-West Provinces and Oudh, and 
Bombay. 

9. NIZAM’S DOMINIONS. 

Review of the Area, Outturn, &c.— The average area during the 
five yearsending 1885-86 (the last period for which figures are available; was 
1 #016,565 acres, yielding 307,002 cwt. Statistics for road traffic not being 
available the net export can be approximately arrived at only from the 
statistics of rail-borne trade by accepting the road exports and imports as 
balancing each other. On this assumption the net export in 1888-89 was 
81,842 cwt. of cleaned cotton. Taking for granted that the production 
in that year was approximately equal to the average of the five years 
above stated, the amount left foe local use would have been 225,160 cwt., 
a figure considerably in excess of the local consumption estimated from 
other sources of information, vie., 131,000 cwt. [Note on Cotton by 
venueand Agricultural Department). It may be pointed out in passing, 
however, that the exports representing, as they do, those by rail only, 
are, necessarily, in a country such as Hyderabad, but a small propor- 
tion of the total, and that, in all probability, the exports by road may more 
than double the above amount. Indeed, in the M Note on Cotton” the 
total exports are said to average 300,000 cwt. With such imperfect data, 
therefore, any calculation as to the amount consumed per head would be 
useless. 

At present two cotton mills exist in the Dominions, which are stated to 
consume approximately 37,522 cwt. of cleaned cotton annually. 

Racks or Cotton Cultivated.— In the northern division of the Nil* 
am*s Dominions the description of cotton known as Bar see and Nugjger 
(Domras) is produced, and. as previously stated (p. 83), finds its Sr ay into 
Bombay entirely by road, and is hence credited in the rail retump of the 
latter. In the rest *£ the Dominions the chief staple grown is H Westerns ” 
(one of the forms of G. Wightianum, Tod.). A considerable portion of the 
produce of the Kunar IdULb&i district finds its way to the Hinganghit 
market, is greatly valued, and fetches high prices. 

Analysis of Last Year's Trade. — Kail-borne imports duringthe year 
under consideration were very insignificant. Of the 687 cwt. imposed, 677 
cwt, came from Bombay, 6 cwt from Madras, and 4 cwt from Bombay port. 

The rail-borne exports Amounted to 82,529 cwt., of which 38,^09 cwt. 
was despatched to Bombay port, and 7429 cwt to the seaports of "Madras 
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for shipment ; 30,226 cat went to the presidency of Madras, and 6,265 
cwt. to Bombay. Besides these registered exports, however, a large 
amount is exported by road to the Central Provinces, Bombay, Berar, and 
probably also to Madras. 

xo. BENGAL. 

References. — A S elec/ ion of Paper * shorting the measures taken since 1847 
to promote Cotton Cultivation in India ( Parliamentary ), Pt. ! ; Hunter , 
Orissa. II., 45, /J4, App . iv. ; Mediuott , Hand- book on Cotton for Ben- 
gal (tSfo) : Repots by Director of Land Records and Agriculture ; 
Rept. by the Govt, of Bengal, 187*, 1878 • Correspondence on Cult . of 
Cotton in the Sander bands Agri-Hart. Soc. of Jnd Trans., II. t nr, 
tJ 2 , 980 i V., 81, i 2 . tb7 i Vi ., lot, 239 , 2441 rlL* * «*., iy ; Journals 
( Old Seri**), III., 9. * 9 * Set. 291 g IV., 92-105, T 35 , >5'-' J 2 , 241-248 ; 
P-. ttfl-**; VII., 287-292 i XL, 414 42/, 234 - 440 , W -513 » $34 550 ; Proc. 
xv in., x t *\, 29 - 7 / 5 , 2l 2-264, 273-286, 325-329. 

Review of the Area, & r c, — In the absence of agricultural statistics, 
for the Lower Provinces, it is not known what is the exact area under cotton. 


CULTIVATION 

! _ NIZAMS 
DOMINIONS. 


CULTIVATION 

BENGAL 

575 


i 


Area. 

57* 


It is, therefore, necessary to accept as approximations the following statis- 
tics for 1876-77, which have been extracted from a report furnished by the 
Government of Bengal in 1878 M There are, as far as can be ascertained, 

162,000 acres under co*t«n cultivation in Bengal, yielding 138,800 cwt. of j 
cleaned cotton.** Accepting the above figure of acreage as correct, and j 
the total outturn as, approximately, 139,000 cwt-, the average yield per j 
acre would have been 96ft. J 

In the year 18S8-89 the net export amounted to 3,562 cwt., which j 
would have left from the accepted average outturn 135,438 cwt. as avail- j 
able for local consumption, or *2 tlb per head of population. This small 
figure may either be due to an under-estimate of outturn, or to the fact I 
that the increasing use of foreign twist and cloth is gradually but surely j 
driving locally-grown cotton out of the bazars and is thus leaving a greater 
amount available for export. j 

Districts where grown. — The largest area under cotton cultiva- . DUtelctt* 
tion is in the district of Sarun, in which 31,1x10 acres were estimated to be 577 
under the plant during 1^76-77. In the same \ear the Chittagong Hill { 

Tracts came next in importance with 28,000, then Cuttack with 20,000, j 
Lohardugga with 15,000, Durbhanga with 12,000, Midnapore with io*oc* , 
and Manbnoom with 10,000 acres. But, although Sarun is shown to haw 


had the largest area under cultivation, the outturn was not sufficient even 
for local requirements. The largest outturn was in the Chittagong Hill j 
Tracts where it amounted to 50.000 cwt. ; next in order came Midnap re, j 
with an outturn of 12,800, Cuttack with 12,500, and Julpigurf with 10,300 


cwt. | 

In the General Administration Report for 1 88 2-83 the following addi- 
tional particulars are given : — 

"The cultivation of cotton is not of very great importance in any of 
the districts of Bengal, with the exception of the Chittagong and Tip per ah 
Hill Tracts* Cuttack, and Julpigorf. In the plains of Bengal, which are 
so fertile in other produce, tne production of cotton is an inconsiderable 
industry, and nothing is exported, w hile much is imported from the North- 
west rro vinces. The cotton grown in Bengal is in fact insufficient for 
the requirements of the people and has to be supplemented by cotton 
brought by land or river from the west, and by an incr. >ing importation 
of English piece goods. 

" Generally speaking, then, it may be said that the production of cotton 
dries not form an important indusity of the cultivators in Bengal. It is 
cultivated, not as an article of commerce but, tor the «ake of variety 
and for domestic %tm, only the agricultural classes preferring strong 
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home-spun cloth to the less durable machine-made European piece-roods 
procurable in the baidr. There is no anxiety on the part of the cultiva- 
tors to extend or improve the cultivation of cotton.** {General Administra- 
tion" Report, 1882-83.) 

The fast paragraph of the above extract appears to take a rather too 
gloomy view of cotton culture in Bengal, for both the exports and cul- 
tivation appear to have increased during the past few years. 

In his report for 1886-87 8), the Director of Land Records 

and Agriculture writes as follows Cotton was formerly grown ex- 
tensively in the Dacca and Mymensingh districts, in a large tract of 
' land, the soil as well as the physical aspect of which are very well 
suited to the cultivation of the pfani. The cotton raised here, though 
rather short in staple, was the finest known in the world, and formed 
the material out 01 which the very delicate and extremely beautiful 
Dacca muslin was manufactured. Since the decline of that celebrated 
fabric, the cultivation of cotton has almost entirely ceased in this tract. 
Considering the high price that cotton fetches in most parts of Bengal 
And the improvement which has been effected in the yield by the intro- 
duction of some of the best American varieties, the cultivation of this im- 
portant crop may be revived in the locality with great advantage/’ 

Racks op Cotton. — Though this province gives its name to the most 
extensively cultivated of all Indian cottons, ” Bengals,” it a p pears probable 
that much of the locally-grown cotton, most of which is used for home con- 
sumption, does not belong to G. herbaceuxn in any of its forms, as defined by 
the Flora of British India . It is needless in tnis place to again enter into 
a consideration of the plants which produce the finer staples of Mymen- 
singh and Dacca, a full account of which will be found in the descriptions 
of G. arboreum (pp. 7-13) and G. herfaacetufk (pp. 25-29). Suffice it to say 
that, besides the ordinary hybrid forms of the G. herbaceous series, G. 
negtectnro, Tod., almost in its type form appears to be largely cultivated, 
especially in the eastern parts of the Lower Provinces. 

Numerous experiments have been made in Bengal, as elsewhere, with 
the object of introducing, exotic seed. For a description of the earlier 
and more energetically earned out of these, the reader is referred to the 
article on G. barbadense, also to the exhaustive literature on the subject 
contained in the publications of the A gri.- Horticultural Society of India, 
above cited, and to Mr. MedlicotVs Cotton Hand-book for Bengal . 

The following extracts from provincial reports, relating to the 
attempts made in later years, may, however, be quoted* It will be seen 
that recent experiments have been chiefly directed towards the introduc- 
tion of Nankin cotton 

“ It having been brought to notice that a species of indigenous khaki- 
coloured cotton is grown in Durbhanga, Chittagong, and Hill Tipperah, 
it was thought that the cultivation of Nankin cotton would be most 
likely to succeed in these or in the neighbouring districts. Arrangements 
have accordingly been made for the experimental cultivation of Nankin 
cotton in Mozufferpore and Hill Tipperah. It has been found that this 
cotton can be grown with success in the Government Estate of K hoar da h 
in the Orissa Division. * r {Agricultural Report, Bengal, rS8$*86.) 

At the Burdwan Rdj experimental station "eight different varieties 
of cotton were experimented upon. The plots were manured with bone- 
meal at the rate ol i,o8oft per acre, with tne following results 

"Nankin gave a >ieldof 3 70 Jib; Dcba Lonacinu, 971ft; Lonajrimj, 
468ft; Kapasia, 156ft ; Upland, 136} to ; New Orleans 156ft; Hill Tiippe* 
rah and Gdro Hills failed to germinate. 

"It will be noticed that, unlike previous experiments in Burdwan and 
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.rttikf exoeriments mads in other districts, my good results were 
£h!atoed with Nankin cotton th» year «n the Bard wan farm. The plants 
looked quite healthy, and proved more hardy than any Uher variet.es 
L.«*rim«nted upon. They have put forth new shoots and leaves, and a 
ex Pf i roo ; 8 expected. Experiments on the cultivation of Nankin 
emton were also tried in MosuRerpore and Hill Tipperah, but without 
Mr Ban at first tried Nankin cotton as a winter crop, and, as 
such it did not germinate ; but planted in the beginning of the rainy 
season in drills 30 inches apart, and manured with bone-meal, Nankin 
cotton 'as the figures quoted above show, gave very good results. 1 do 
not, however, think it will ever be extensively grown in Bengal. ” (dgn- 
culturol Report, Bengal, 1 886-8 7 ) 
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It appears probable that the anticipation in the last paragraph will 
prove correct. The growth of Nankin cotton .n several districts of Ben- 
gal i* not unknown. Cotton of the natural khaki colour is grown ex. 
ten lively in some districts of the Patna Division. In 1883 khaki- . 
coloured cotton seed was obtained from the Government Experimental ■ 
harm at Cawnpore and distributed to the Commissioners of Burdwan t 
Chittagong, Bbagulporc, Orissa, and Chutia Nagrur for experiment ! 
m their respective tlivivon, The results of the trials reporter! by them 
were not very promising. Thus in the report on the trials in Manbhoom 
j* stated that “ Dr. H. W. Hill sowed broadcast the pound of seed 
received by h»m. Only a small portion germinated, and the cotton ! 
produced was of small quantity and of a brownish red cokmr. Dr. Hill ! 
thinks that the khaki cotton is a hybrid between Gossypiom herbaeeum , 
and G. barbadenae.* He says that a species of this plant, if not indi- | 
venous, is cultivated to some extent in parts of Patkom and B .rrabhoom, t 
Lined v bv the Sonthals, who call it khuruak kapas , in contradistinction 
Ur hu'ravah kapas , or white cotton. The colour of this khuruak kapas is i 
of a much lighter shade than that of the khaki cotton experimented on, : 
and the Sonth&ls spin and weave it into a sort of coarse cloth. The J 
species found in the district is considered by Dr. Hill to be a hybrid of 
Gosaypium hexbacecm. ” t In the report from the Commissioner of ; 
the Orissa Division, it is stated that the khaki-coloured cotton is liable to : 
hybridise, which, to a gn?at extent, destroys the uniformity or the colour : 
In the agricultural report for 1887-88. Nankin is said to have yielded 
S<ulb per acre, Lonarinu, 37 <*> Upland 135. and New Orleans 162. 

.Soils and Method of Culti vat ion. -The following information is 
chiefly extracted from the report on cotton published by the Bengal Gov- 
ernment in 1876 - 

I. RajshaHVII AND Kuch Beha* Division.— The cotton plant 
found within the following four districts of this division -Rajshal.ye, 
Bogra, Julpigorf, and Darjeeling, but can be said to be cultivated on.y ; 
within the two last-named district*. 1 

In the Darjeeling district, the cultivation is almost entirely confined to , 
the Terai at the foot of the hills, where the cultivators are the Mcchis ■ 
ami Dhimals, who inhabit the jungle tracts near Nuksurbari, Adulp.w- . 
Kyna-noka, and Champasari, and also the country west ol the Teesa 
and horth of the Julpigorf district. Virgin soil, or, at the least, land for t 
the most part with jungle growth, is selected, of suffiew • elevation to | 
secure natural drainage. The land is prepared from February to April. 
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• If he received the form generally knowo as C. religiouun he was probably noi 
Iajt from correct in that opinion*— Bd. \ 

t It is one of the hybrids of G. Btjicctun*— W. 
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during which months the jungle is cut down and burned, this being the 
sole manure received by the plant. Sowing commences in April and 
extends to June, the crop being gathered in February and March. Occa- 
sionally cotton is sown in the Indian corn and bhadot dfum fields, these 
crops being cleared of! in succession before the cotton has ripened, but 
this plan is seldom resorted to, as the Mechis do not, as a rule, raise 
their own food supply, but purchase it with the proceeds of their cotton 
crops. As the cultivation at best is very rude, a second crop is scarcely 
ever raised on the same field s for this reason the cultivators select virgin 
or fallow soils, depending upon nature to make up for their laziness. 

In the lulpigort district novation is similarly carried on by the 
Mechis ana uarus, who growHt on high lands near the foot of the 
hills in the Mynagore tahsil, and in the Buxa sub-division. The land, 
naturally rich, is cleared of jungle, turned over a little with a dao % and 
the seca is sown. Sowing time lasts during May and June, and the crop 
is picked in February and March. 

In the northern parts of the Rajshahye district the rayats grow a num- 
ber of scattered cotton plants in their mulberry fields; on an average there 
are not more than, say, 50 or 60 plants in a bigha . 

II. Dacca Division.— No cotton is now grown in this division for 
external trade, the very little that is cultivated being entirely used for 
home consumption. The imports arc, however, considerable, chiefly from 
Chittagong, Assam, Hill Tipperah, Sylhet, and the North-West Prov- 
inces. 


j In the district of Mymensingh proper, ami on the skirts of the Mod hit* 
j pur forest, on that lateritc soil where hne qualities of cotton were formerly 
■ grown in sufficient nuantities to make Dacca muslin world-famous, a Ian- 
; guid and badly-tcnoed cultivation is still maintained. The produce sup- 
plies the looms of a few weavers at Bazitpore and Polsia, in Atti*. 

A small amount of cultivation is also carried on in the Lallmye range 
of the Tipperah district. Patches of ground are cleared by burning the 
jungle, and turned up with the Tipperah kodid or hoe. The «et*d is 
sown in March and April, and the crop is gathered in December and 
1 January 7 . The variety grown is known locally as bhuta or bhunt .1 

III. Chittagong Division.— Little or no cotton is grown in the Chit- 
tagong district itself, but in the Hill Tracts the crop is extremely important. 
It is grown both on lofty hills and low lands. The climate is damp, the 
soil varies with the situation of the jttm on which the plant is reared 
Sowing takes place in May after the first heavy shower of rain. If, 
however, much rain falls immediately after the crop is sown, there is danger 
of the seed rotting in the ground, before germination takes place. Heavy 
showers in the latter part of September may also cause much damage 10 
the pods. The description of cotton grown is termed phulthuta, the fibre 
of which is short but soft and very pure in colour. To what extent Rox- 
burgh’s G. obtusifolium is cultivated in the Eastern division of India the 
authors are not prepared to say, but samples of that variety of G. herba- 
ceum have been seen by them from the N^ga Hills, Chittagong, and 
Burma. 

1 IV. Patna Division. — This division contains the largest cotton- 
j growing district of Bengal, t rte., Sarun. In this district cotton is gribwn as 
j a secondary crop, the seed being sown broadcast in fields prepared for 
j other crops. Westerly winds with moderate rains arc favourable to its 
j growth ; continued easterly winds are injurious and are supposed to favour 
; tiie appearance of the boll -worm. 
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The chief cottons of Sarun are known locally as— i, Bhagtha ; 2, Rtio - CULTIVATION 
chri ; 3, Jathua ; and 4, Kockti . The first three forms are called col- [ BENGAL, 
lectively aysakhi. being harvested in Bysokh (April), the fourth is called 
Bhadot t being harvested in Bhado (August). The latter is sown in January '. Soils, 
and February, the first three in June and July. It seems probable that the } Conf. with 
crops reaped in the hot weather are approximately typical forms of G. neg- • pp . 10-12. 
lectuiQ) 7 W., the others conditions of the hybrid which \ields the com- ■ 
mercial " Bengali” In Gya three kinds are distinguished, vie., brain 1 or ; 
bunga. rerhia t and bhochri , of which (the first is the most valuable, but the ! 
second most grown, since it yields a greater outturn. Two forms chiefly are i 
grown in Mozuffcrporc known as b hog lti and bhochri, the former of which is j 
the better. An exotic called belnti (possibly Peruvian cotton) is also grown, ! 
to some extent, round houses. In Durbhanga very little is grown. The \ 
crop recorded is of three kinds, kockti , bhoera , and bhagla. Uf these, the ; 
first is very much prized* as the cloth prepared from its noss is very lasting, j 
It is sown twice a year, first in October to November, second in February j 
and March. The fir«*t crop is uncertain, the second seldom fails. j 

The authors find it impossible to relegate all the forms distinguished j 
by the above vernacular to their respective spec.es, varieties or j 

hybrids; they have, however, mentioned them in the hope that some or all • 
may be collected and titanically identified. . 

V. Buagui.pore Division. — I n this division cotton is generally grown ; 
either with other crops, or on the boundaries of fields, as a hedge. It is ; 
never irrigated. In the Sonthal Pergunnahs it is grown on second class J 
upland soil in company with serguja or til. The samples from this division j 
seen by us are G. neglectum, Tod. 

VI. Orissa Division. — In the Cu'tack district two sorts of cotton are 
grown, locally distinguished as nchun and halata . The former is preferred ; 
to the latter, as it contains a greater amount of fibre in proportion to the i 
seeds, and the staple is finer, softer, and more glossy achun is grown on j 
lower lying ground, a small part of the area being irrigated, //a Id in is ■ 
cultivated on higher lands near dwellings. The latter is probably- G. neg- 
lectum, Tod , the former a condition of G. herbaceum. Small quantities are 
annually raised in Puri and Hal a sore, but neither of these districts is of suffi- 
cient importance to call for description. 

VII. Chutia Nagpur Division. —Cotton cultivation is not carried cr 
on an extensive scale in any part of this division. The people generally 
grow it in small patches in their baree or homestead lands, or in the jungles 
on variable areas only partially cleared. Many villages and tracts lyiog 
on the borders of rivers possess very fine alluvial soil which probably vwith 
irrigation) would yield very fine crops. But the people do not care to j 
grow cotton as a staple of trade, preferring those crops, such as cereals, ' 
which give them least trouble. 

The principal cotton-growing district of the division is Palamow*. In 
Chutia Nagpur proper, the most important cotton cultivating locality 
Biru* where the staple forms one of the main sources of income to the 
people. In the Silt and Tamar pergunnphs to the south-east of the district, j 
a large quantity of the better class of irrigated cotton is p ^.iced. j 

In Hazaribagh, Singhboom, and Manbhoom the outturn of cotton ! 
is small, and . is entirely used for home consumption. Specimens seen i 
by the authors from the last-mentioned district belong to G. neglectum, * 

Tod. ($te p. 8 ). 

Seasons op Sowing And Reaping. — The information given below of Seasons, 

the time when cotton is sown and picked is taken from the report by 581 
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the Government of Bengal in November 1878, since later particulars are 
not available : — 


District. 

When sown* 

When picked. 

Midnapore 

Chittagong Hill Tiact* 
Durbhanga 

Sarun . 

Cuttack 

Lohardugga . 1 

1 

Manbhoom 

f May or June. 

(October to November. 

April and May- 
J October. 

\ May or June. 

J June and July. 

1 January or February. 

!J June and July, 

(November and December. 

J ( October. 

( J»n®. 

(May to July. 

(September to December. 

September to March. 
February to June. 

November and December. 
August and September. 
March and April. 

April and May. 

August and September. 
October and November. 

May and June. 

April and May. 

> November to January, 
October to December. 

| February to April. 


Yield. 

582 


Cost. 

583 



584 


! Yield per Acre. — According to agricultural returns the average yield 
( alt over the presidency is oilb per acre. The returns for various dis- 
j tricts, however, show great differences. Thus, in Mvmensingh, the outturn 
1 is put as high as 476I0 per acre ; in the Chittagong Hill Tracts it is said to 
be 200ft; in Midnapore, 144ft; in Manbhoom, 90ft; in Cuttack, 70ft; in 
Lohardugga, 5 6ft ; in Durbhunga, 30ft ; and in Sarun, only 20 to 24ft per 
acre. 

It is difficult to explain why such great variation in yield should exist 
in neighbouring districts, in which the method of cultivation and soil do 
not necessarily greatly differ. At the best, however, the figures are only 
approximations, and must at present be accepted for want of better. 

For the yield of various races experimentally grown in the Burdwan 
Raj Experimental Station in 1886-87, see p. 134. 

Cost and Propit op Cultivation.— In the Bengal Government 
Report already referred to, the cost of cultivation, and selling price of 
cleaned cotton per cwt., is given for three districts as follows 2 — 


j gKE. 


! » 

Burdwan . . . » . - . * 120 

Bancoorah . !| 

JulpigOr 1 . . . . • . . j 120 

K i R 

•7 ! ‘8 

•; i| ~ 

j *5 


The profit in Burdwan would, according to these figures, be a ht|le over 
R2, in Banoocirah about R7-8, and in julpigorf Rio-12. These figures 
are the only ones available, but cannot be accepted as representing the 
state of matters in Bengal generally. 

Analysis op the Trade.— The total imports into the province, exclud- 
ing Calcutta, amounted to 1 19,75s cwt , of which 19,492 cwt. came from 
Calcutta, 66,599 cwt. from the North-West Provinces and Oudh, 21,963 
cwt. from Assam, 6,541 cwt. from the PanjAb, 986 cwt. from the Central 
Provinces, 29 cwt. from Bcrar, 94 cwt. from British Burma, and 12 cwt. 
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from Madras ; 4.029 cwt. were also imported by tra ns frontier routes from ^CULTIVATION 
Nepal and Sikkim. , beng A l 

The total exports from the province were 123,217 cwt., of which 120,219 ; Trade.* 
cwt. went to Calcutta, 152 cwt. to the North-West Provinces and Oudh, i 
89 cwt. to Assam, 7 cwt. to the PanjAb, 1 cwt. to the Central Prov- ; 
inces, 7 cwt. to British Burma, and 2,842 cwt. by frontier routes to Nepal ; 
and Sikkim. 

The above figures have been derived from the rail and river statistics i 
published by the Revenue and Agricultural Department, and from the Ben- ; 
gal statement of Sea-borne Trade and Navigation, and, consequently, do ; 
not include road traffic The exports from Bengal to Calcutta are mostly j 
from Dacca and the other parts of Eastern Bengal. Details of the pro- j 
portions contributed by the principal districts for the past three years are j 
given below j 


Whence export**!. 


Price*. 

24-Pergunnahi . 
Chittagong 
Fnnfdpur . 
Noakhtlly 


Rungnur 

Hoognly 

Nuddea 

Muttra 


Other districts in 


{ 


Bengal 
lit har . 


J ISS6-87. 

1387-88. 

iS&HSg. 

r~ 

•i ji.583 

39.3*8 

53.?86 

. 1 13.723 


16,649 

6,65 9 


2*.474 

5.9*9 

7 ,Hhj 

9,814 

*1.564 

4000 

5,875 

. ; 2.884 

4 ,* S3 

3.512 

. * 4 ,y >7 

6,444 

4,543 

1 .056 

1,710 ; 

1.836 

. 1 .V 1 ,* . 

Nil* 

6,489 

. 2 , 4^2 

1,66 1 

»,*»5 

• i 4^09 


759 


i 


| 

{ 

i 


1 

1 

i 


The above figures to some extent include road returns which have not been j 
embraced bv the foregoing statement. From the fable it will he seen that ; 
exports from Bengal to its chief town are gradually increasing, the increase ) 
be:*'g most marked in the case of Dacca and Chittagong. It is difficult j 
to determine how much of the increase in the case of the former is depen. 1 
♦!mt on re-exports of cotton imported from other provinces, and railed to ■ 
Calcutta. In the case of Chittagong the increase is probably due to an ex- 
tension of cultivation and increase of outturn in the Chittagong Hill Tracts. { 

ix. ASSAM. ! 


References. — Datrah, cn Cotton in Assam* rS^S: Apri~Horticuttu+al CULTIVATION 

Society of India, Journals' (Old Srnrs), / 1'., 207; 17 /., 45*50; /.V., In 

25 *, 336 * 34 J ; (Kent Series}* III . Set. , ASSAM. 

Riview or tub arra, &c. — Owing to the absence of an establishment ; 585 

for registering agricultural statistics over the greater part of the province, i 
it i.% almost impossible to frame an accurate estimate of the area under a 
particular crop. This difficulty is said by Mr. Darrah, the Director of ; 

Land Records and Agriculture in Assam, to be particularly intricate in the j 
case of cotton, a crop whith is almost unknown in the plains of the Assam j 
Valley where alone the rudiments of a registering system ar. # "» be found, j 
In the hill districts, on the other hand, where no such system of any kind j 
exists, the crop is a very important one. The figures gixen below are^ there- j 
fore, at the beset only fair approximations to the actual state of affairs. The \ 
total area under cotton in Assam during the year 18S8-89 was returned as « Area. 

*>,588 acres.’ The total outturn in the same year was 54*359 cut., giving j cjft 

the high average yield of 150ft per acre. Deducting the net export from J 
the total outturn tne amount available for local consumption is seen to have ; 
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been 28,59^ cwt. This, divided by the population, gives the consumption of 
home-grown cleaned cotton at o*6;fb per head. The Director of Land 
Records and Agriculture, commenting on this figure, remarks. “ At first 
sight the figures, thus obtained, appear ludicrously wrong. But, though I 
do not contend that they can be trusted, or even that they possess any 
value, I would submit that they are not so absurd as they seem at first 
sight to be. A very large proportion of the population in Assam wears no 
indigenous cotton whatever— -traders, officials of all ranks, tea planters, es- 
tablishments, garden coolies, pleaders, priests and their disciples , well-to-do 
Assamese, and, in fact, all but the very poorest classes, probably never use 
indigenous cotton at all. Silk is largely worn by all respectable* Assamese, 
and, if cotton cloths are required, they are usually of English make. Indi- 
genous (Assam grown) cotton is pruoably in little demand, except amongst 
the hill tribes who mainly grow* it.** In the same report the average con- 
sumption per head in the GAro Hills is stated to be 3*1 78). in Cachar 
2*64, while in Now gong it is returned as only o’2ilb. 

Districts where grows —The extent of cultivation in the several 
districts of.the province may be learned by the following extract from the 
Monograph on Cotton in Assam, written, in 1885, by the Director of 
Land Records and Agriculture : — 

L Assam Willey . — ■" In the plains patches of cotton are met u ith here and 
there. The Mir is of Lakhimpur and Sibsagar grow a little for their own 
domestic consumption. In some mausas of the northern frontier the cul- 
tivation of cotton on the lower slopes of the BhutAn hills, and in the light 
soil at their foot, used once to be carried on extensively. It was known an 
gari cultivation, and the Chapaguri mauza in KAmrup was once famous 
for it. In the GoAtpAra district some cotton ;s grown in the hilly portions 
of the Sidli and Bijni parganas. In KAmrup /twining (removing jungle 
for purposes of cultivation) is carried on for cotton to a linftfed extent 
on tnat portion of the Khasia hills which is included w'ithin the district. 
The only district in the Assam valley which grows cotton largely is Nuw- 
gong. The exception is due to the fact that the range of the Mikir hills 
is included within its boundary. The Mikirs grow cotton, not only for 
domestic consumption, but also for export, and boat-loads of it may be 
seen going down the Kopili and Kollong towards the close of the cold 
weather./* 

IL Surma Volley. — "Similarly, in the Surma valley, cotton is only occa- 
sionally cultivated in the plains districts. The Mikirs and Tipperas grow 
some by jh&ming in pergunnah Mulagul in Sylhet. About 5^ Acres arc 
supposed to be under cotton in Sunamganj. 

“ The area under cotton in Cachar is high, but that is because the district 
includes the sub-division known as the North Cachar hills, which are 
really a portion of the Central Assam range. Here cotton is largely grown, 
for export as well as for local consumption, by hill Cacharis, Nagas, and 
Kukis. The Sadr sub-di vision grows but little cotton/* 

III. Cultivation in the plaints" Altogether, however, the cuttS vat ion of 
cotton in the plain* districts of Assam is, with the exception that in 
Nowgong and the North Cachar Hills, totally insignificant. Inlthc regu- 
lar plains it may be said never to be cultivated at ail ; but where the slopes 
of the adjacent nills are included within the borders of these districts cotton 
is grown to a limited extent/* 

IV. Cultivation in the hills .—* 4 In the three hill districts of thfc province 
and the sub-division of North Cachar, however, the case is quitA different. 
In the range of mountains which extends from the head of the Brahmaputra 
valley to the confines of Mymcnsingh cotton is nearly everywhere a staple 
crop. The one exception is the high plateau of the KhAsia hill* where the 
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climate is too cold. The Gdros grow it in very large Quantities. The 
inhabitants of the Khasia and laintia Hills carry down hundreds of maunds 
every year to Kimrup and Nowgong. The Ndgis (Lhotas and Reng- 
masj export partly to Nowgong, but principally to Sibsagar.” 

As already stated the figures of outturn and area in the hill districts of 
Assam are based on calculations which are open to grave error. They have 
been arrived at as follows *: — u The usual system has been to ascertain, by 
enquiries at the various submontane fairs, the quantity that has been ex- 
ported in a given year. An addition is made for the amount taken out of 
the country by traders who do not visit the fairs, and also for the amount 
believed to be locally consumed. The result gives the probable quantity 
produced. This is divided by the assumed outturn per acre, and an esti- 
mate of the area is thus found/ 9 

By calculations carried out on this plan in the case of the hill districts, 
and oy the imperfect system of registration in the case of the plains, the 
following figures have been arrived at for the year 188&-&9 
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Cwt. 

3*634 

***794 

*380 
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1 45 
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3.086 

! __ 33*534 . 
Not reported. 


Total 

• 

40*588 

5**«i 


Racks ok Cotton*.— Mr. Darrah, in the report above quoted, writes as 
follows :— •** The varieties of cotton are not numerous, but the names by 
which the crop is known differ from district to district, and peculiarities of 
soil, climate, and method of cultivation, have no doubt produced diver 
genccs from the original type. It is not easy, therefore, to say exactly how 
many really different kinds there are. Roughly speaking, there are two 
well-marked forms:— 

“(i) The large-boiled high growing cotton, known as dhdl (white 
flowers) in Lakhimpur, as bogakapdh in the Maiuli, as khungi drea in 
Cachar, as kil in the Giro hills, and as borkapdk < lit Urge cotton) in 
Nowgong. This is probably also the same as the bh^gai of Sylhet. In 
Nowgong, this species is grown on level ground, has a smaller number of 
seeds than the second variety (mentioned below), can be ginned morecasiJy, 
can be plucked twice a year instead of once, and bears for three seasons. 
The kil of the Gdro hills is very nearly the same, except that the crop ss 
annual, that it is grown everywhere oh the hill-sides, and *ot confined to 
level ground, and that it can only be plucked once a year. The pods are 
very large, sometimes as much as eight inches in length, and when 
burst the contents come out in a cataract of cotton which gives a field the 
appearance of being covered with snow. This variety is, however, 
much in request for ordinary purposes as the smaller kind. The fibre is 
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said by the trade to be harsh and to twist badly. It is better adapted for 
mixing with wool than for any other purpose. 

u (2) The small, round-boiled species, known as shit (reddish flowers) in 
Lakhimpur, as thumsa in Cachar, as ukynphdd in the Jaintia hills, and as 
koru kapdh (lib, small cotton) in Nowgong possibly identical also with the 
chotsd of the Angimi N£gas. This species is sown annually, and can 
only be plucked once a year. The Lakhimpur variety has pale reddish 
flowers. That grown in the jaintia hills is said to be tne best cotton pro- 
duced in the province. Its thread can be more closely woven than that of 
other kinds. The Niga hills variety is rated lowest of all, being very 
short in the staple and coming into the market in a very dirty condition. 

44 There is a pale khaki variety in Cachar and Manipur known as khun~ 
gdjas in the former and as tissing anguangba in the latter district. The 
pods are not a uniform khaki, but contain a few white threads here and 
there.” 

It is difficult to determine to what species all the above mentioned kindc 
belong. The large bolted, high grown cotton, however, is in most cases 
probably G. neglectum, Tod. ; m the case of the GAro hill cottton it certain- 
ly is so/ Specimens which have been seen by the authors are perfect types 
of that species, and have the very large ovoid bolls referred to by Mr. 
Darrah. The statement that the cotton of Lakhimpur (. dhdl ) has white 
flowers is curious, and would suggest its being a form of G. neglectum 
with which we are not familiar. It may be noticed, however, that G. arbo- 
reum is said by certain authors to occasionally bear white flowers. The 
large-boiled cottons of Majuli, Cachar, and Nowgong are probably all 
botanically identical with that of the Giro hills. 

Turning to the second form described by Mr. Darrah the difficulty is 
greater. The chotsd of the AngSmi Nigas is undoubtedly G. herbaceum, 
var . obtusifolium ; the small cottons of Cachar, the Jaintia hills^and Now- 
gong are probablv also forms of G. herbaceum or G. Wightianum, Tod. ; 
while the shet of Lakhimpur would appear, from its reddish ffowers, to be :t 
small round-boiled form of G. arboreum. The khaki variety of Cachar 
and Manipur is probably indigenous cotton, not Nankin. 

The authors are indebted for the following descriptions of the nature of 
soil, methods of cultivation, cleaning, &c. # to Mr, Darrah’ 8 valuable report 
dated September 1885 1 — 

Soils and Manures—" Cotton is most generally grown on forest clear- 
ings known as jhdmt. The hill-men, as a rule, prefer bamboo and grass 
to tree jungle. The latter is more difficult to work, does not burn as 
thoroughly, and leaves obstructions in the shape of stumps and logs. 
The Kukis of Cachar, however, appear to prefer making their clearings in 
timber, and the Mikirs of Now gong choose young forest, with saplings 
when they ran. The soil should be calcareous, and the situation sunny. Tn 
the Giro hills a species of small bamboo grows with great luxuriance, and 
the soil on which it is found is invariably selected, if the other conditions 
for cultivation arc favourable. No manure is ever used, except the ashes 
of the burnt jungle. One reason why the bamboo is so appreciated by the 
Giros is that it burns with much more completeness than tree juitgle, and 
therefore affords better manure.” 

Method of Cultivation.— Hoping. — if Land is never plot^ghed for 
cotton, except in the few places where it is grown in the plains. [In these 
the ground is ploughed tmree or four times, and then hoed once, die latter 
process being considered indispensable in Mangatdai. A trench for drain- 
age is usually dug round the plot. The hill-men always use the hOc f as the 
slopes on which cotton is grown are too steep for cattle to be employed. 
Moreover, between the stumps of trees and the half-burned logs wnich 
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often litter the ground, a plough could not be worked. The NAgas generally 
give two hoeings, the 7'ipperahs and GAros none at all. The other tribes 
generally hoe once. The jungle is usually cut in the cold weather and al- 
lowed to dry on the ground. It is burnt in March or April, and then, as a ' 
rule, hoed. As soon as possible afterwards the cotton is sown. It is scattered 1 
broadcast generally, not put down in drills. The Tipperahs and Garos 
have a different custom. After the burning is finished, they go over the 
land with a pointed stick, and making small holes in the ashes drop a seed 
into each. In Cachar a similar process is employed, the seed being dibbled 
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into each. In Cachar a similar process is employed, the seed being dibbled i 
in with a pointed stick called kuar. In the first year only one kind of ; 
seed is placed in each hole. The soil is not further disturbed. It is ferti- | 
Used by the ashes on the first shower of rain. If the rain is delayed, the 
value of the ashes, as a fertiliser, diminishes considerably.” 

Associated Crops. — *' The associated crops are usually broadcast rice 
and til . But some forms, e.g t , tkumsd of Cachar, are always sown 
alone. The other varieties are also sometimes sown alone; but, as a general 
rule, other crops are mixed with cotton, — mustard, Indian-corn, chillies. 
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brinjals, linseed, jute, water-melons, arealJ used accordingto the wishes or . 
convenience of the cultivator. But dhu dhdn (unirrigated, broadcast rice) ' 
is the most commonly associated crop. In the (i.iro hills, the usual practice 
is for dhu dhdn to be sown broadcast the day after the fire, when the . 


sh<x>ts show themselves above ground, the vacant spaces become apparent, 
and these are sown with cotton in the manner already described. The 
Rengma NAgas sow the cotton broadcast, with dhu dhdn, the cotton seeds 
and the dhan being mixed up in the same basket. The reason for asso- j 
dating a second nop with cotton is said to be that the latter always grows , 
best if shaded in the beginning . 99 

Occupancy.— “ A jungle clearing is rarely cropped for more than one Occupancy, 
season with cotton. In the second year upland rice ks often sow n alone, 592 
and when the crop has been gathered the /hum is usually abandoned. If 
there is suitable land available in reasonable quantities, the clearing is not 
resumed for ten years. In no case is it re-occupied until at least five years 
ha\e elapsed. No rotation of crops is ever observed. In Cachar in the 
second year the paddy straw of the previous year is burnt off, and the 
land having been cleaned and turned over with the kuar, rice and sesa- 
mum mixed are sown broadcast. A few- days later Indian-corn and cotton 
mixed with earth are sown, and the ground is kept weeded till Augus.. 

The Indian-corn ripens in July, the nee in August, the sesamum in Nuv- ' 
ember, but the cotton not till December. A similar course is followed in 
the third year, and in the fourth the land is abandoned. The Anguni: 

NAgas, however, frequently crop a clearing with cotton for two or three 
years, according to the richness of the soil. The variety of dhu dhdn . 
known as tidi is generally sown by them the first y ear, while in the second 
year the kind called teie is usually planted. The Rengma and Lhota ■ 

Nagas, who are the principal cultivators of cotton in the NAga hills, never , 
crop a clearing with cotton for two successive years.*' 

Irrigation and Wsedino — " Irrigation is hardly ever practised, j Irrigation, 
though occasionally required. The land is usually weeded once or twice, J 593 
rarely oftencr When the crop germinates, sacrifices of ci : : js are offered j 
bv the Mikirs to the god Longlo Ahi. Similar ceremonies take place 
when the plucking begins/* 

Plucking.-*" Plucking generally begins about November. It is usu- PlueMn*. 
ally over in January. Kunghideva is plucked from time to time as the pods $94 

open and burst. With ihumut the plucking is usually made oncp for all. 

I he borkapdh of Nowgong is plucked twice— once in December and Janu- ; 
ar y* when the crop is called Maria kapdh, and once in May, when the - 
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produce is known as jtihana kafidh. As a genera! rule, plucking lasts 
for about a month and a half, and usually an interval of six days is 
allowed to elapse between each picking.** 

Diseases and Injuries.— “ Cotton suffers considerably if rain holds off 
for long after it is put into the ground, as much of the seed does not then 
germinate. On the other hand, heavy rain, when the plant is well grown, 
rots the stems, and if the pods have formed, injures the cotton within* 
Cloudy and damp weather is always injurious, except at the very begin- 
ning, and for this reason the sunniest spots are invariably chosen. Insects 
also do a good dehl of injury* Whole crops are sometimes destroyed by the 
of Lakhimpur, the phalo jhinghi of the Nowgong Mtkirs, and 
the mtchy of the Niga tribes. White ants often cause serious loss in the 
Jaintia and N&ga hills/' Mr. Darrah unfortunately does not state what 
these pests are, of which he gives the vernacular names. 

Yield mr Acre.— Mr, Darrah writes, "The average produce of 
cleaned cotton per acre is a very difficult question to solve. From the 
nature of the crop, the experiment must extend over a considerable time, 
and it is impossible to have the field under trial watched night and day. 
Several experiments have, however, been made. Twelve of these in the 
Jaintia hills, on plots of a quarter of an acre each, yielded a minimum 
outturn of 80ft of cleaned cotton to the acre, and a maximum of 3041b, the 
average being 1711b. The Cachar estimate is i6o1bof cleaned cotton per 
acre. In Nowgong experiments made by Inspectors of Police on areas of 
one bight* f gave an average of 1302b of cleaned cotton to the acre. In 
Sibsagar the estimate is 128ft; in Go4l para. 378ft 10 450ft of uncleaned 
cotton, or about 150ft to 180ft of cleaned, live latest and most careful 
experiments in the Giro hills, made upon four acres of land, gave 507ft of 
uncleaned cotton to the acre. At the Giro hilts proportion of ao seers 
cleaned cotton to the maund of uncleaned, this would give nearly 260ft of 
the former to the acre. Even at 16 seers to the maund, the produce 
reaches the high figure -of 202ft. Accordingly, for the whole province, 
150ft of cleaned cotton to the acre may be assumed to be a fairly accurate 
estimate/* 

The figures of average outturn for the several districts in 1888-89 are 
returned as follows 


District. 


Sylhet . 

Cachar . 

Gotlptri 

K^fnmp 

Darrang 

Nowgoog 


Average out- 
turn in fb. 


150 

160 

262 

3» 

150 

5» 


District. 


Average out- 
turn tn ft. 


Sibsagar 
Lakhtmpur 
K basis Hills 
Giro Hill* 
Niga Hills 


| *5° 

i »5<> 

104 

; Not reported. 


Regarding the proportion of cleaned to uncleaned cotton, Mf. Darrah 
writes;— 4 * In wo&ing this out, the original figures, which jt>f course 
shew unclcaned cotton, have been converted into cleaned on th$ assump- 
tion that five maunds of the former will yield two maunds of the tatter. As 
a matter of fact, this estimate is rather under, than over, the marl. Using 
the ordinary native cotton gin, repeated experiments have give|i the out- 
turn as 17, 17!, and t8 seers to the maund, whereas the proportion assumed 
above is only 16 seers to the maund. The Deputy Commissioner of the 
Giro hills, experimenting with an English ginning machine, givfs 20 seers 
to tbe maund as the correct proportion. On the other hand, experiments 
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tried in Sylhet, with the view of making the export business pay, give an ICULTlVATlOlf 
outturn of but x6 seers to the maund. It may. therefore, be assumed that ! A 


outturn of but 16 seers to the maund. It may. therefore, be assumed that 
a proportion of a to $ is certainly not in excess of the fact.** It may 
be remarked in passing, that for most other parts of India a pro- 
portion of 3 to 10 is accepted as the maximum. The yield of cleaned 
cotton from uncleaned, in the case of G. arborenm, however, is probably 
greater* and since that species produces a great part of the cotton of 
Assam. Mr. Darrah’s estimate may possibly be, as he says, not over the 
mark. If this be the case, Assam is particularly suitable to the cultivation 
of cotton, for not only is the proportion of fibre obtainable from a given 
quantity of uncleaned cotton larger than in most other regions, but the 
yield of the latterper acre is also much greater. j 

Cleaning.— The process employed m cleaning cotton is thus described 
by Mr. Darrah s — “ The first step in the process o? manufacture is cleaning, 
%j6.9 separating the fibre from the seed. This is usually done in Assam by 
an instrument called neothant in Upper, and neotha in Lower, Assam, ft 
is exactly the same in principle as the charki of Upper India, and consists 
of two horizontal rollers, one close above the other, generally both of wood, 
mounted on an upright stand. One end of one roller is formed into a ( 
screw, which catches % projection in the other and causes both to revolve 
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in opposite directions when the handle at the other end is turned. Some- i 
times the ends of both rollers are alike and screw-shaped. The cotton 
passes through being caught by the rollers, but the seeds, being unable to 
get through the narrow slit, are left behind. Sometimes a comb, formed 
of the teeth of the Bhorali fish, is used to partially clean the cotton be- 
fore it is passed through the niothani. Experiments have shown that 
this machine gives a result of from one seer to two and i half seers of 
cleaned cotton per diem. The cotton must be dried well in the sun before 
being ginned, or the outturn will not be good. In some places the seed is 
utilised as cattle-food. In the parts of K«imrup near Gauhari it is a 
regular article of sale. Us price in the neighbourhood of Tura in the Giro 
hills is to annas a maund. But this is not general. It is usually flung 
away as useless. If it were of more value in this country, it is probable 
tltat less uncleaned cotton and more cleaned would be exported. But ! 
partly owing to the scarcity and dearness of labour here, partly owing to 
the small value attached to the seed, together with the fact that labour is 
comparatively cheap in Calcutta and the seed there largely in demand, 
cotton is exported chiefly in the uncleaned state.” 

M After being cleaned, the cotton is subjected to a process of beating 
{d Hun a) by means of a bow-string, in order that the fibres may separate 
and become loose enough to be spun into thread. The bow {dh**v\ is 
usually a piece of bamboo, about tnree feet long ; the string (jor) consist- 
ing of a twisted strip of the outside of the midrib of a plantain leal. The 
bow is usually held so that the string may touch the cotton. The string 
is pulled and let go, and the vibration separates the fibres. The principle 
is precisely the same as that used in most parts of India.” ^ 

u There is no special caste in the pro vim e, like the Dhuuia of the North- 
Western Provinces and the Pin jo of the Pan jib, whose occupation it is to 
prepare cotton for spinning in the manner described* Each household 
scutches, if the process may be so called, as much cotton as it requires for 
its own purposes.” 

Nearly all the cotton exported from Assam is uncleaned, probably 
owing to two reasons s— (i) that local labour is too dear ; (a) that the seed 
is of much more value in Calcutta than it is in Assam. In any case the 
fact Its certain that cleaning cotton for export with the native handyn 
does not pay. With the European machine gin, however, the case is differ* 
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Nowg&mg, each admirably paced for working the cotton of the Giro and 
Mikir hills, respectively. The machines have been found capable of turn* 
mg out one maond of cleaned cotton a day, each realising a daily profit of 

RS> 

Reports from Calcutta, however, tend to shew that, though the Emery 
gin may be worked profitably, the fibre is considerably diminished in value 
by its action. Thus, in one case a bale of hand-ginned cotton was found 
to be worth Rat per maund, while the same fibre, saw-ginned, was valued 
at only R16. 

Packihq.— A ssam cotton is not, as a rule, made op into the heavy half- 
compressed bales commonly met with in other parts of India, but is pack- 
ed either in conical baskets or in small bales for transportation by coolies. 
The farmer are packed as follows:— "The basket having been lined with 
leaves of the tor a plant it placed upright in a hole in the ground. One man 
fills it with cotton, while another treads down the fibre. When filled, some 
leaves of the t ora are placed on the top, and the whole firmly bound down 
with strips of bark or cane. A basket thus packed is called dang, by the 
Mikira, and usually weighs half a maund.’* In the plains instead of these 
dongs the small bales above alluded to are generally made They are sus- 
pended to the ends of a stout bamboo which is borne on the shoulder. 

A wily ns cr the Tkad*.— I. Ihtbr-district Trad*.—" The trade in 
cotton is partly inter-district and partly provincial. The registration of the 
former is carried on at a few police-stations, but no attempts have as yet been 
made to summarise or elucidate the figures. The registration is really too 
partial to throw much light on the character of the trade. It is known, how- 
ever, that the plains districts purchase largely for local consumption at the 
marts at the foot of the hills. The Giro hills supply Godlpara and parts of 
Syihet. The Jaintia and Lower Khista hills meet the wants of South' K4m- 
rup and North Syihet. Jaintia Hills cotton also goes down to Nowgong and 
parts of Syihet. Darrang is supplied, like the greater part of Nowgong 
itself, by the Mikirs. North Cachar cotton goes into Nowgong by the 
Doyang and Kopili, and also into the plains Of Cachar. The Nig* hills 
export to Sibsagar and parts of Lakhimpur. In all these transactions 
human beings are the beasts of burden, except when boats are used. Pack- 
bullocks are unknown, and ponies are not used for the purpose. The hilt- 
men carry down the fibre, nearly always uncleaned, in conical bamboo 
baskets, which they support by a plaited cane strap across the forehead, 
partly on their heads and partly on their shoulders " « The plains people 
carry cotton in small bales suspended to the ends of a stout bamboo, 
which is borne on the shoulder. Boats are used when the trade route 
coincides with a river, and considerable quantities are floated down to 
the more important riverine marts. Wheeled carriage b absolutel y un- 
known, and long strings of camels, laden with heavy, half-compressed 
bates, such as are so frequently met with in the cot tort districts of Upper 
India, are never seen in Assam. 

rxL II - K* T ««w*t' Trsdx.— "T he export trade by boat is registered at 
Dhubn for the Brahmaputra, and at Bhairab Baair for the Surma valley. 
The steamer traffic, which is inconsiderable, is known from the return# fur- 
nished by the steamer companies.” < 

In the year under consideration the total exports amounted to 34,4.3c 
cwt., of which 31,964 cwt. went to Bengal, and 7.471 cwt. direct to ;Cal- 
The imports were unimportant, amounting to only 3,671 cwt., of 
which 49 cwt. came from Calcutta, 89 cwt. from Bengal, and 3^33 curt, 
by trans-frontier routes from Bhutan, Hill Tipperah, and the Lushai Hills. 
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RlfcrttlCt — Garnett err , /., J6, 57 ; //., JO/, Jp7, J47, 454. 

Review of Area, 3cc. — The average area for the five years ending 
(886-87 was 39,814 acres; and the outturn during the same period 11,459 
cwt. 1 the average yield would thus have been 43Q1 per acre. 

The total outturn is insufficient for local consumption, consequently the 
imports exceed the exports. In 1888-80 the former amounted to 3,159 cwt. 
by rail, the latter to 1,130 cwt.; considerably greater quantities, however, 
are probably imported by road. 

Races of Cotton.—- The ordinary native cottons of Mysore are proba- 
bly similar to those of* Madras, vis., forms of G. WigbtUnum, or Uppam , and j 
of G. herbaceum, var . obtustfolium, and G. aegiectiuzi— the Nadar* cottons. | 
Numerous experiments have been made at Bangalore to test the 
suitability of the soil and climate of that district for exotic cottons, with the 
result that Upland Georgian, Sea Island, New Orleans, and Egyptian were 
all found to do well. None of these have gained, however, any hold on the 
cultivation of the State. 

Soils akd Method of Cultivation— The following is extracted from 
the Gazetteer of Mysore and Coorg t VoL The son on which cotton 

is sown at Sira is a black clay containing nodules of limestone. In the 
two months following the vernal equinox, plough three times. At any 
convenient time, in the next two months, mix tne seed with dung, and ; 
drop it in the furrows after the plough, forming lines about nine inches 
apart. A month afterwards plough again between the lines; and in order 
to destroy the superfluous plants and weeds, use the hoe drawn by oxen 
three times, crossing these furrows at right angles. The second and 
third times that this hoe is used it must follow the same track as at first ; 
otherwise too many of the plants would be destroyed. Between each 
hoeing three or four days should intervene. In six months the cotton 
begins to produce ripe capsules, and continues in crop four more. The 
plants are then cut close to the ground, and after the next rainy season 
the field is ploughed Jwice in contrary directions. A month afterwards it 
is hoed once or twice with the same implement, and it produces a crop 
twice as great as it did the first year. In the third >ear a crop of same or 
navane (Panicum frumentaceum and Setaria italic*) must be taken, and 
in the fourth year cotton is again sown as at first. The principal crop in 
the fine country towards Narsipur and Talkad is cotton, which in this 
locality is never raised in soil that contains calcareous nodules. The black 
soil that is free from lime is divided into three qualities. The first gives 
annually two crops, one of jola ” (Sorghum vulgar*, a name also used for 2ea 
Maya) "and one of cotton ; the two inferior qualities produce cotton only, j 
Cotton is raised towards Harihar entirely on black sod, and is either sow n 
as a crop by itself, or drilled in the rows of a navane field. In the former 
case two crops of cotton cannot follow each other, but one crop of jola at 
least must intervene. In the second month after the vernal equinox, the 
field is ploughed once, then manured, then hoed with the htg hunts, un?iJ 
Jhc sowing season in the month preceding the autumnal equinox. The seed 
is sown by a drill having only two bills, behind each of which is fixed a 
sharp- ported bamboo, through which a man drops the seed so that each 
drill requires the attendance of three men and two oxen. The seed, in order 
to allow it to run through the bamboo, is first dipt in cow-dung and water, 
and then mixed with some earth, Twenty days after sowing, and also on 
ihe thirty-fifth and fiftieth days, the field is hood with the idde hunts. The 
crop season is during the month before and that after the vernal equinox. J 
it ran 1 no.— The floss is cleaned by means of a rude native gin or eharka 
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similar to that described elsewhere. After ginning, it is scutched by means 
of a bow, this operation being the special occupation of a class of Musal- 
mans called Pinjari. 

Avalysis or tbs Trade.— The railway-borne trade in cotton is my 
insignificant, and probably represents, but very imperfectly, the total traffic, 
most of which most be by road. In the year under, consideration (1888-89) 
the exports by rail amounted to 1,120 cwt., of * which 1,034 cwt. went to 
Madras seaports, 60 cwt. to the presidency, 35 cwt. to Bombay, and 1 cwt. 
to Bengal. The imports were larger, amounting to 3,159 cwt., of which 
3,043 cwt. came from Madras, 104 cwt. from the sea-ports of that presi- 
dency, 9 cwt. from Bombay, and 3 cwt. from Bombay town. 

13. BURMA. 

References. — Svrf, For. FI. Burm, /., 139 ; Mason. B urm a and Its 
People. 5t8, 7 & t by Bov. & Agri. Dept, on Cult, of Cotton in 

British Burma 1 Bept . byDepy. Commr m , Meiktila, Dec. tM8 ; kept, by 
Bunn . Govt., l39S ; AgruHort. Sec. Ind . Transactions II ., # 14 ; V., 
30$ ; VI., IV : Journals, VII.. 45.50 ; IX., i$J ; XL, 9*7-31$, 5*4*5**/ 
XIV., rif-rri; {New Series), /., P*oc. xxxiv. 

1 . LOWER BURMA. — It is necessary in this article to consider Lower and 
Upper Burma separately, since no accurate statistics are available for 
area, outturn, or trade in the case of the latter. 

Rtvisw or Area, 5 cc. — C otton cultivation has greatly fallen off in 
Lower Burma, notwithstanding the fact that the more inland districts 
possess soil and climate apparently well suited to the plant. In fact, in 
former times, cotton was largely Cultivated in these districts. A consider- 
able quantity was at one time exported from the Tharawaddy and Prome 
district# by Arakan to Dacca, where it was used in the manufacture of the 
fine muslins of that place. In the Journal of th§ Agri-Horticulturol 
Society of India, Vol . XL, 584, it is stated that, * The species of cotton is still 
cultivated in those districts to a small extent. It is an annual, raised from 
the green seed variety and. requiring from seven to nine months from the 
sowing of the seed until the crop arrives at maturity. The staple is of a 
peculiarly soft and rich appearance, and even now nearly the whole pro- 
duce is exported to Tinian for the Chinese market. •* Now-a-daya, however, 
the crop is an extremely unimportant one, and the produce is used almost 
exclusively for home consumption. During the five years ending 1885-86 
the average area under the crop was 1 1,500 acres, while in 1888-89 lt W3LS 
only 10,191 acres. The total outturn is said to have been 9*494 cwt. The 
total imports were 55,205 cwt., the total exports 48*897 cwt, leaving a net 
import of 6,398 cwt This, when added to the outturn, Rives a total of 
<5.892 cwt as available for local consumption. Dividing this amount by 
the population, 3*736,771, we obtain *476 per head of population as the 
average annual consumption. This figure. However, is probably an un- 
der-estimate, since it appears likely that considerably more cotton may be 
imported from Upper Burma than is shewn by the trade returns. 

Msthods or Cultivatiox, — C otton is not grown to any extent as a 
field crop except in parts of the Sandoway and Amherst district! 1 else- 
where, ss in the hii.y tracts or 1 nayctmyo and Northern Arakan, ft fs 
almost invariably grown mixed with other crops. Referring to tlfe dimi- 
nution in area, the Chief Commissioner in 1882-83 wrote as icHowtl— 

“ The shrinkage of the area is most conspicuous in the Tlutyetmyo 
district and appears to be due, in some measure at least, to that prefer- 
ence which the Burmese cultivator nas for other crops, requiringi fcss la- 
bour and trouble to produce, and to the cheapness of imported twts( which, 
in some parts of the country, is forcing the home produce out of the market 
altogether. In Kyaukpyu, for instance, no cotton whatever is now* grown, 
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and in Arakan generally the home product is rarely brought to market or CULTIVATUiK 
even disposed of locally in a cleaned state.* 

Further particulars regarding cotton in Burma are riven in the sub* 
joined extract from the Lower Burma Gascttecr published in 1880 (Fo/. 

/., 4*7)1— # , 

M Cotton is grown principally in hill-gardens, and in Thayet. In former 
years the Thayet produce was carried up-country and exported to Yunan, 
but the outbreak of the Pant hay rebellion checked, if it did not altogether 
stop f trade by this route, and tne price of rice in the husk rose so rapidly 
ana has continued so high, and the importation of cotton goods and of 
twist has been so large that there was little or no demand for the home- 
grown article, and the cultivation of rice has become far more profitable. 

For many years persevering efforts have keen made to introduce foreign 
cotton, especially Egyptian, Upland, Brasilian, and Carolina, which would ; 
give a longer staple, out these have been unsuccessful, not only for the j 
reasons given above— of which undoubtedly the greater returns from rice, ' 
together with the large areas of rice land available on the easy terms on j 
which land is granted are the most important— but also because the native j 
plant is hardier and requires little care. j 

44 The cotton grown in Upper Burma is still shorter-stapled than that | 
grown here, and much of that imported uncleaned is taken to Prome, j 
Allan-myo, and Kwa-toung, where are the principal cotton-ginning mills, ! 
and cleaned and mixed with Thayet and rromc cotton for export. The j 
plants in British Burma are of two kinds— known to Burmans as the * large * j 
and the ‘ early/ respectively, 'The early kind is a plant which does] 
not grow more than three or four feet high and its bolls are ripe in Decern- j 
her and January. The large kind reaches a height of from six to ten feet | 
and its seed does not ripen till a month or two later. The produce of the 4 
two kinds is hardly distinguishable.* ” J 

Districts —The following special report, communicated by the Gov- 5 
ernment of Burma, shows the extent of cultivation in certain districts : — j 

M fn the Promt District it is grown to a small extent. 

In the SandovMiy District there were 2S2 acres of ground under cotton ' 
cultivation during the past year, and the cotton produced is believed to be j 
of the indigenous Asiatic kind. The cultivating season commences about ; 

October. The Quality of cotton hitherto grown has been very poor. 

In the Ah yob District the area of ground under cotton cultivation is j 
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The cost is about K15 per acre, and the profit about R30. The hill-side* j 
are cleared of jungle and the soil turned up with rude ploughs. The floss j 
is employed in the manufacture of cloths, and wearing apparel, thread, 
fee*, ana the production is worth about R30 per acre. 

In the Skwegyin District it is grown m small quantities on the Karen 
hills, especially up Dondami Choung. 

In th< \ Toumgoo District it is cultivated by Burmans and Shans to a | 
moderate extent. There are two kinds, one with white and the other wsth 
yellow flowers. It is planted in May. 

In the Amherst District it is grown on the banks the Salween 
river from indigenous seed. The area under cultivation t 1887-88 was 
558 acres. It is sown in September and October, and reaped in January 
and February. The seed is planted upon alluvial soil collected on the 
**v«r banks during inundation. The produce is consumed locally in the 
native looms, and none is exported. The estimated outturn of clean 
cotton is about 1,430 cwt,, and the retail price R«*S to Ra per viss/* 

R ac is. —The only specimens of cotton which the authors have seen 
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from Lower Burma correspond with G. Wightianiun, Tod. In 1882-83 
experiments were made in the Arakan Hill Tracts and Sandoway with 
seed of the Bamia and other Egyptian varieties of cotton (G. hirstitum). 
They .were not, however, successful. In a report for 1868-69, published by 
the Cotton Commissioner for the Central Provinces and the Berars, it is 
stated that a variety of Persian cotton closely allied to the Egyptian grows 
exceedingly well about Rangoon at all seasons and yields a fine white 
cotton of strong staple. A more recent allusion to this exotic cotton can- 
not be discovered, though the subject is interesting. Mason, however, 
states in his u Burma and Its People” that Peruvian and Sea Island 
cotton were at one time introduced experimentally, but that in Burma, as 
in most other parts of India, they appear to have taken little hold. But 
it may be added that in 1831, Major Burney contributed to the Agri . 
Horticultural Society of India, samples of Pernambuco cotton, called in 
Burmese Shembanwa, or ship-cotton, which had been grown near Ava. 
The plant he described as growing into a lofty tree as thick as the thigh, 
yielding its cotton in February, March, and April (Trans., II., 124). 

Mr. Edward Riley, in a Paper on the Agricultural Capabilities of the 
Province of Amherst (j8j8), refers to the same cotton ps occurring in 
the lower jungles in a state of acclimatisation. Commenting on this plant, 
however, he admits that the attempt to introduce it as an agricultural 
crop had failed, though he expresses the opinion that the failure was due 
to a misjudgement of the kind of soil best suited to the crop. This is pro- 
bably the cotton referred to, in the Note on Upper Burma, as having 
been introduced by King Min Doon Min. In 1841 Or, Wallich brought to 
England samples of Martaban cotton collected from the Pernambuco stock. 
The floss was pronounced inferior to none, either in the quality of its staple 
or the ease with which it could be separated from the seed. ( Journ . Agri.- 
Hort. Soc. Ind . ( Old Ser.), /., 795.) 

Analysis of thb Trade.— In the Provincial Cotton Report for 1882-8?, 
it is stated that none of the cotton grown in Lower Burma U exported 
from the Province, an assertion that would appear to be confirmed by 
the relation between the imports and exports. The land trade in cotton is 
wholly confined to imposts by river and overland from Upper Burma. 
The greater part of the exports by sea is shipped to China, either direct 
or through the Straits Settlements. 

IL UPPER BURMA.— Trustworthy cotton statistics are not available re* 
garding the area, outturn, and trade of Upper Burma, as a whole. The 
following valuable reports by the Deputy Commissioner of Meiktila, and 
from other districts, however, are sufficient to shew that cotton cultivation 
exists, to a considerable extent, at least in certain tracts, and is probably 
capable of extension : — 

* Cotton is grown to a considerable extent in the Mablaing sub-divi- 
sion— in fact it may be said to be the staple product. In other parte of the 
district it is grown to a small extent. 

Races. — There are three forms of cotton grown here, vie. 

(2), wa-gate, and (3), pinni . The flowers of 1 and 2 are white, whilst that of 
3 is red* 1 and 2 produce the pure white cotton, whilst 3 produces only 
cotton of a light brown tint, which eventually develops into a colour^similar 
to the ordinary dark khaki. American cotton seed was introduced by 
King Min Doon Min, but in this part it has turned out a failure. The ori- 
ginal seed did well, but it failed to acclimatise. Subsequent seed deterio- 
rated and the cultivators ceased to plant it. 

Area under Crof.— I t is a difficult matter to estimate the area at 
present under cultivation, but in Mahlaing it is stated at 30,000 pes { 1 piss 
177 acres), and in the other parts of the district at 5,000. Taking a pi 
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roughly to bean acre and a half this will give 52,500 acres of land under 
cotton. 

Date op Sowinc and Rkapinq— Cotton is sown in May and June^ and 
picked in November and December. To plant a pi of cotton from five to 
six baskets of seed are sown. The price of seed is ten baskets for Ri. 
One yoke of bullocks can plough four pit of land, 90 in calculating the 
cost of cultivation it will be convenient to take the work of one man and a 
pair of bullocks as a datum. Therefore, to cultivate four pis of land the 
following may be estimated 20 baskets of seed, value Ra ; 1 man's 
labour, Rao; 2 bullocks. R301 picking, Rio; total R62. This estimate is 
based on the presumption that labour and oxen have to be hired. As a rule, 
the work is done by the cultivator with his own cattle, and the cotton is 
picked by the family. 

Yisld pir Acre.— The yield of uncleaned cotton varies from 25010500 
(,v66fl» par pi ; 250 is looked upon as a very poor crop, and 500 as a 
good one, so an average of 400 vis* may be taken, tor the purpose of arriv- 
ing at some idea of the profits. 

Profits.— The cotton as picked from the plant, sells for Rio a loot riss 
that is, R40 per pi or R160 for four pet. Therefore, the account stands as 


follows Jt 

To coat of cultivating 4 P*» of land 62 

„ sale of 1,600 viss of cotton & Rio par 100 riss . , 160 
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If the cultivator takes the trouble to clean his cotton he can obtain R60 per 
100 tiJJ, which would make his profits considerably greater. 

Method op Cultivation.— The ‘And is ploughed and cleaned* The 
seed is sown broadcast, and beyond keeping the weeds down and shovelling 
the earth round the young plants, nothing more is done. 

Nature op Soil. — It is difficult to say where cotton will not grow. It is 
found in the heavy black soils (what is commonly known as cotton soil), in the 
red marls, and in the alluvial deposits alongside rice lands. In fact, the peo* 
pie grow cotton and pulses wherever they cannot get water to grow paddy 

Total outturn. — Taking the acreage under cultivation a! 35,000 pet 
and an average yield of 400 riss to the pi, the output for this district would 
be 14,0(0,000 Will or in round numbers, say, 2,000 tons, equal to about 
boo tons of cleaned cotton. This is principally exported, but a small amount 
is used for home consumption. 

Cleaning.— T he floss is prepared by passing it through rollers worked; 
by foot treadle, after which it is Deafen and hand-picked. It is then in a 
marketable condition as raw cotton. For domestic purposes it is spun into 
twist on the old-fashioned wheel and then woven into ck>th. ,# 

The specimens enclosed with the above report have been determined 
as follows t— 

1. Ho-gyi, Goseyptam acuminatum. 

a. Wa-gaU f* G. Wightiamun, Tod. 

3* Pinni, G. neglectum. Tod. Kurx'f 123a, collected in the Pegu 
Yomah and named G. herbaceum, Unn., var. hirsutum, is 
a hybrid between G. Wightiamun and Q. neglectum. 

From a report recently received from the Government w Burma, it 
would appear that cotton is cultivated sparsely in the Mandalav District, 
extensively in the Lower Chindwin District, and in the Eastern Division of 
Upper Burma, and to a fair extent in. the Bhamo District. It is also 
stated that in the Ruby Mines District two ” varieties " are occasionally 
s*en in gaidens. No returns have been received of the area under the 
crop. | n ihe Lower Chindwin District this crop is sown in March and! 
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April, and collected from September to December, and the floss is said 
to sell from R13 to R 14 per 100 viss. 

** In the Bhamo District the plant grown has 3 to s-lobed leaves (small), 
with a flower usually whitish, often yellow, and sometimes pale pink. It 
is grown pretty extensively.' 1 

Analysts of thi Trade.— No statistics of the cotton trade of Ui 
Burma are available. A large proportion of the exported produce 
lower districts is imported into Lower Burma, either for use there, or for 
transmission to Rangoon. It is believed that a great part of the produce 
of the upper districts are exported trans-frontier to China. In the Agri.~ 
Horticultural Society of India Journal (Old Series ), XL, s#4» it is 
stated that, "according to the records of the old Burmese customs, the ex- 
ports at one time reached the Large amount of 30,000,000% annually 5 and, 
in after years, the Resident at the Court of Ava, Colonel Burney, reported 
that Burma exported to China fully 4,000,000%, and a like quantity da the 
Arakan mountains, Chittagong, and Bengal." 

x* ANDAMAN AND NICOBAR ISLANDS. 

References. —Proceedings of Dept , of Per., Agri. and Commerce , Govf. 
of India, Nos $ and 7 , July 22nd , 1S71 ; Nos. 1, fi, and 7 , July lSj2. 

In 1869, Colonel Man, in his report on the Nicobar Islands, remarked 
that the soil and climate appeared to be well adapted for the growth of Sea 
Island cotton, and that it would be well to try the experiment. Seed was 
accordingly obtained and sown, together with that of what Colonel Man 
calls the indigenous cotton. Both did well, but the American plants 
were largely attacked by beetles and other insects. Samples of the •• indi- 
genous cotton ” were subsequently forwarded to the Bombay Chamber of 
Commerce and pronounced much superior to any grown in India, superior, 
indeed, to any American race except the finest Sea Island, Its cotton 
was found to greatly resemble Brasilian, having adherent seeWfc, and an 
excellent long, strong staple. Specimens of the plant were examined by 
Mr. O. B Clarke, who pronounced them to be Gossypium acuminatum. 
(Conf. with p. 23). 

Samples of both were afterwards sent to England, where they were 
submitted for valuation to the Liverpool Cotton Brokers’ Association, with 
the result that the M wild ” cotton was valued at 1 id, to 12 d. per %, the Sea 
Island at sod. to 24 d. per %. The latter was said to be very irregular in 
staple ; part of the sample was long and fine, worth from 33d. to 26 d. per % , 
but other portions so much inferior that the whole would not fetch more 
than t6d. to \qd. per tt. 

In 1872 experiments were made with Hinganghit.Sea Island, Egyptian, 
Jari , New Orleans, and Dharwar, but none of these, except perhaps the 
form of G barbademe found by Dr. Prain in the Andaman Islands (Conf. 
with p. 29) proved equal to the reputed native cotton above alluded to. 

GINS AND GINNING. 

Reference*. deport on Cotton Gins, t &79 i Agri-Heel. Sot. of 
India, Transactions, V., 1F7 ; VII t., got ; Journals {Old SePtos) : if.. 
Set., SOJ/ V 93.100/ VI., 222 t f roc., MX., xt ; VII., 3 $, 189 1 VjlI., Mi- 
ll 4, ns / Xilf., proc., xlvi. / XIV., proc xtr.. Mi. 

The methods of cleaning cotton in India, as will have been sden from 
the above provincial reports, are primitive in the extreme. Indeed up to 
twenty years ago mention is frequently made of cotton being picked bv 
band, in which manner one woman could clean one to one-ahd-a-half 
pounds of fibre per day. In all the chief cotton-growing districts, how- 
ever, there have been in existence from time immemorial two simple forms 
of machine for the purpose, vis., the foot-roller and the churka . Of these, 
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the. foot-roller is used only locally in a few places, and is alone adapted 
to the hard-seeded Indian cottons. By it the fibre is cleaned as follows : — 
the cotton is spread over a smooth flat s£one of from one to two feet square, 
sometimes square, sometimes round; an iron rod 18 inches long, thick in 
the centre, tapering towards the extremities, is placed on the stone, and 
rolled forwards and backwards by the feet of the worker. Sometimes the 
rod is shorter and slightly conical, in which case the motion is circular, 
round and round the stone. Under the combined influence of the rolling 
motion and the pressure of the feet, the seed is squeezed out and pushed 
away in front of the roller, leaving the cleaned fibre behind. One worker 
can in this way turn out from four to six pounds of cleaned cotton in a day. 

The usual implement employed, however, is a simple double roller 
machine called the churka. this has been already described (see pp. 94, 
106, 123} and need not be further discussed. Suffice it to say, that the 
essential parts of the machine are two rollers, either both of wood, or one 
of wood and one of iron. To these a revolving motion towards each other 
is communicated by means Of a crank or wheel at one or both ends. The 
effect is, that the cotton is presented at one side of the revolving cylinders, 
and the fibre is drawn through and pulled off the seed, which is too large 
and hard to pass through, On an average the churka produces from six to 
eight pounds of clean cotton per day for each man or woman engaged in 
the work. 

The common churka is evidently liable to many imperfections. The 
feeding being done by hand it is necessarily impossible to keep the whole 
length of the rollecs constantly supplied, so that the machine is never 
worked up to its actual ginning power, though, at the same time, there is 
now and tnen in places such an excess of seed-cotton that the rollers become 
dogged. As a consequence of this clogging, the surface of the wooden 
roller or rollers is liable to become worn in lines or narrow grooves, which 
tend to diminish the grip of the rollers on the cotton and eventually allow 
seed to pass through into the heap of cleaned fibre. In the case of the 
Guxerat churka , which has one small iron and one large wooden roller, the 
surface velocities of the two are unequal, consequently the tuft of cotton is 
exposed to an injurious grinding action. 

The smooth and gentle working of the churka has suggested many 
mechanical adaptations of its principle, and numbers of roller gins have 
bten constructed with the idea of preserving this gentle action, whilst 
increasing the outturn and diminishing the rapid wear of the rollers. #t Ira- > 
proved mechanical feeding, arrangements for preventing the coiling of clean j 
cotton round l lie roller, and contrivances for regulating the grip and the \ 
motion of the two rollers have been added to the simple native machine ! 
without, however, achieving any definite practical success. M {Watson.) j 

This being the case, attention was directed to American gins, which \ 
have now bAn largely introduced into the country. In the year 1792, j 
Eli Whitney, an American, invented the saw-gin, a machine which, under \ 
various modifications, is still employed for cleaning the greater propor- ; 
non of the cotton grown in the Southern States. Tt consists of a series \ 
of " saws” (in reality discs with hooked blunt teeth), revolving between ; 
the interstices of an iron bed which forms the base of a large box or hopper. 
The fibre is caught up by the hooks and pulled through ti.e interstices, 
leaving the seeds behind. Since the fibre of certain of the long-stapled 
cottons was found to be more or less cut, crushed, or broken by the 
action of the* saw, a more recent American invention, the Macarthy gin, 
came largely into use for cleaning Sea Island, Egyptian, and Brazilian 
cotton. In this gin the fibre is drawn by a leather roller between a metal 
plate called the •' doctor/* fixed tangentially to the roller, and a blade 
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GINS. called the 11 beater/* which moves up and down in a plane immediately 
behind and parallel to the fixed plate. As the cotton is drawn through 
by the roller the seeds are forced out by the action of the moveable blade, 
wnich. in some machines, is made to work horizontally instead of vertically. 
Many improvements have been made on the original and simple forms 
of both machines, for a description of which the reader is referred to Or. 
Forbes Watson's valuable Report on Cotton Gins. 

The first notice of the introduction of foreign gins into India occurs 
in 1829, when the Court of Directors stated that they had at several times 
sent different machines to India, with the hope of bettering the condition 
in which their cotton reached England, and amongst these 4# two of a new 
instrument called Whitney's saw-gin/* Other American gins had for- 
merly been sent to India, and on one occasion under the charge of an 
American mechanic ; two gins had also been made by Mr. Mauasley for 
the Company, but all alike had failed. Writing in 1839, the Court of 
Directors again state that the American machinery, which up to that time 
had been sent out to India, had, not succeeded. 

Attention was consequently again directed towards improvements in 
the native churka , and in 1848 a Mr. Mather was employed by the Gov- 
ernment of the North-West Provinces to improve that machine. He 
shortly afterwards exhibited a working model of an improved churka 
which obtained the approval of a committee. This body recommended 
that twelve similar instruments should be constructed* These were, ac- 
cordingly, made in Calcutta, and in 1849 eleven were sent to Agra for trial. 
In 1848, the Agri. -Horticultural Society awarded a prize of R500 to Mr. 
Mather for this machine, and in 1849 orders were issued by Government 
to construct ninety-six such churkas, being eight sets of twelve each. In 
1850, these were procured at a total cost of over R 20.000, and twenty-nine 
were distributed. After this large expense had been incurred the machines 
were found to be inferior in every way to the native churka and turned out 
less cotton for the power .employed, and that too in a dirtier and less satis- 
factory state. Finally, all were advertised for sale in Calcutta, and the 65, 
which had not been distributed, were sold by auction to the highest bidder. 

After this disheartening result it is not surprising to find that a re- 
action again set in in favour of saw-gins. Dr. Royle examined the then 
newly. in vented " cottage saw-gins " worked by manual labour in Manchester 
and reported very highly on them, with ine consequence that 48 were 
ordered to be sent to India in 1849. These were found to answer well 
when fitted with small gratings suited to the smaller size ol the Indian 
cotton seed. In 1851, the Government of India, on the recommendation of 
the Agri Horticultural Society nf India, offered a prize of Rs* 0 ^ 
gin best suited to dean Indian cotton. This resulted in four gins being 
offered for competition, of which two American saw-gins gave very satis- 
factory results and were adjudged equal, each receiving halt the award. 

From that time up to tne present day American saw-gins have been 
largely introduced, chiefly for cleaning Dhirwir and other acclimatised 
American cottons. _ 

In 1871-72 and * 874-75, extensive trials were conducted by^overn- 
ment, under the supervision of Dr. Forbes Watson, in Manchester, Dhar- 
wir, and Broach* That gentleman drew up an exhaustive r 9J 0, 1Lb) which 
the reader is referred for full information on the subject. The following 
remarks on the relative advantages of the two classes of gin §nd their 
suitability for Indian work may, however, be quoted 

M The relative merits of saw and Macartny gins may be discussed 
irrespectively of the particular varieties of cotton for which they Wave been 
up to the present considered specially adapted. Some of the ideas com* 
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monly entertained upon the subject are far from being correct. The GINS, 
great advantage of saw-gins has been supposed to consist in the rapidity 
of their work and their economy in the'consu motion of power. This opinion 
was well founded in the days when a 40-incn Macarthy gin was not ex- 
pected to turn out more than from 8 to 12ft of clean cotton per hour. At 
the present time the construction of Macarthy gins of all kinds is greatly j 
improved ; in fact, the improvements effected in the knife-roller gin during ' 
the progress of the trials, and which may fairly be regarded as having [ 
resulted from the experience gained at the trials, have rendered it pos- 
sible to obtain a rate of outturn of as much as 120 or even 200ft of clean 
cotton per hour, and this with a smaller consumption of power than that * 
required for saw-gins, thus surpassing the latter both in outturn and in 1 
economy of power. Even the common double action Macarthy gin, when 1 
compared with saw-gins of a similar price, and worked at the moderate \ 
rate of speed at which alone it is safe to employ them, will probably 1 
have the advantage as regards rate of outturn though not as regards j 
consumption of power. On the other hand, it was usually supposed that , 
cotton was more liable to be cut by the saw-gins than by the roller gins, * 
and a good deal of ingenuity has been devoted to the discovery of a Form I 
of tooth which would reduce the cutting action of the saw to a minimum. | 

Without denying that the shape and size of the teeth may have some in- I 
fluence, and are, therefore, worthy of attention, it has been proved that, j 
errors of adjustment excepted, the cutting and tearing action in all svs- J 
terns of gins is mainly determined by the striking speed, and that with a . 
similar striking speed no great difference m this respect has been observed j 
between the different systems of gins. In fact, the greatest amount of cut- i 
ting action observed at the trials was exhibited, not by saw-gins, but by j 
rofler-gins running at an excessive speed. The great diameter of the strik- 
ing part in the case of saw-gins, however, renders it particularly necessary 
to avoid any high rates of speed, as otherw ise the permissible limits of strik- 
ing speed may soon be exceeded. It may be observed that, in the United 
States, where the saw-gins are usually worked at a moderate speed and 
where the fibre of the cotton does not adhere very strongly to the seed, com- 

r laints as to the cutting action of the seed are alw ays less frequent than in 
nd»a, where the gins are frequently drawn at an excessive rate, and where 
the strong attachment of the fibre to the seed renders the staple specially 
liable to injury. 

“ But the one real drawback to the use of saw-gins is their tendency to 
*nep' the cotton, although even this defect is greatly diminished by cm- 
ploying a moderate speed. A certain amount of nepping is produced i 
even in the case of Macarthy gins, but the defects to which the Macanhy- 
ginncd cotton is peculiarly exposed are curling and twisting, faults which 
give rise to • neps * during the subsequent carding of the cotton. It 
is thus only at the carding engine that the different samples of cotton can 
be compared in this respect M . . « . 44 The observations gave a clear 
result in favour of the Macarthy gins, their average * neppiness * amount- 
ing to a *a (out of a possible 3) against 3-4 degrees in the case of saw-gins. 

The increased 4 neppiness/ moreover, appears to be usually accompanied 
by a certain diminution in the strength of the yarn. 

" But, on the other hand* the use of saw-gins offers one undoubted ad- 
vantage over the Macarthy gins in the greater cleanness of the cotton which, 
under certain eonditSons, it is possible to attain by their use. Most saw- 
Rihs possess mote-boards, fixed in such a position under the saws and 
brushes that a certain proportion of the leaf, crushed seed, and other coarse 
impurities, thrown off by the centrifugal force imparted by the rapidly re- 
volving brushes is retained by them As regards the quality 
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eon. } of the cotton, if a *aw-gin be driven at such a moderate weed a* not to cut 
( the cotton, the opinions for or against its use will depend in each particular 
I instance on whether more importance is attached by the valuer or spinner 
/ to the cleanness of the cotton, or to its* neppiness-*^. . • "ThegeneraJ 
I conclusions just arrived at are of some importance in considering the future 
of cotton cultivation in the Southern Mahratta country. At the present 
time the whole of the acclimatised American cotton, produced in the Dhdr- 
wdr and adjoining districts, is cleaned by the saw-gins which were origin- 
ally supplied by the Dhdrwir Government Factory, and it may be esti- 
mated that there are at the present time (1879) about 3,000 of these in 
the hands of the rayats. 

“ The cotton cleaned by these gins, however, even when they are In per- 
fect condition, is proved by the 'results both of the valuations and of the 
spinning experiments to be inferior in quality to that prepared by the best 
American gins.’* . . , • Not only does the cotton prepared by the DhAr- 
wir saw-gin present the unavoidable defects of saw-ginning (that is, napping 
and cutting if the gin has been driven at too high a speed), but it does not 
possess, to any extent, the compensating advantage of cleanness. In fact 
it is one of the gins which produce the largest quantity of broken seed, 
considerably more indeed than a well-adjusted Macarthy gin. This is 
particularly the case with the Dhirwdr- American cotton * in fact, the un- 
expected result was brought to light that the native varieties of cotton 
appeared to be, on the whole, less injured by the Dhdrwdr saw-gin th an 
the American cotton for which it was specially intended. M (cff. p. ijo.) 
... M As the Dhirwlr gin, even in the perfect condition in which it 
was tested at the trials, has been shown to be inferior to the American gins 
new in use, it follows that, in the neglected condition in which these gins 
are frequently found in the Dhdrwar district, many of them not having 
been set or repaired for years, this inferiority must be immensely increased. 

Dr. Forbes Watson then goes on to discuss the best means of remedy- 
ing the then existing state of matters, which was year by year contributing 
so largely to lower the position of the Dhirwir- American cotton. After 
comparing the relative merits of the Macarthy and saw-gins, he arrives 
at the conclusion that " until the introduction of steam power on a large 
scale, gins of the type of saw-gins must be mainly relied on for cleaning 
the DhArw&r crop. He recommends a modification of the Emery gin as 
likely to prove most useful, and continues, ** But in the meantime it ap- 
pears possible to utilise, to some extent, the existing saw-gins. A certain 
advantage would be obtained by simply reducing the speed, which could 
be easily done by merely increasing the diameter of their driving pulleys. 

A speed of 200 revolutions per minute would very nearly correspond to 
the striking speed of too inches per second, which has been fixed as the 
approximate limit, every increase above which is injurious to the staple of 
the cotton. 0 . . . '*A more material improvement would be obtained 

by the substitution of the Emexy saws and grids, or even by the replace- 
ment of the saws above, which could be effected at a moderate cost. 0 

Up to the present day nearly all the indigenous cottons of* India arc 
hand-ginned by the ordinary churka ; indeed, it appears doubtful if the 
American saw-gin Will ever obtain a hold for this purpose. Notwithstand- 
ing the proof to the contrary, brought forward by Dr. Forbds Watson, 
reports are still frequent that the native cotton is much damaged by the 
saw-gin. It is possible that this may be due lo imperfection# in adjust- 
ment, excess of speed, and general carelessness, but it appeaii doubtful 
if it is entirely so, since by the same machines American cotton is im- 
proved in ginning. Moreover, the churka being, as already staled, almost 
entirely worked by women of the cultivator's household, whose labour 
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and time cost practically nothing, tan never be replaced by an expensive SOB, 
machine, unleu the increase of value of the product should prove auffi- 
cicnt to more than cover tne outturn involved by its use. The only case 
in which the saw-gin is said to produce a higher quality fibre from indi- 
genous M kap 4 * u than the churka t is that of Sind, where the machine is 
reported to be consequently “ much appreciated by the people.” This 
lact is confirmed by the experimental trials, and Or. Forbes iVatson re* 
porta that " the percentage of cleaned cotton yielded by this variety is 
higher than in the case of any other of the native cottons.” 

Dr. Forbes Watson divides the Indian cottons into two classes: (i) 
those easily ginned, and (al those ginned with difficulty. To the first be* 
long the introduced American and certain Indian races, vis., Broach, 

D holler as, the /art form of Oomras, Westerns, Coomptas, Khandesh j 
(Vilayti ?), and Tinnevellies j to the second Madras Uppam, Hinganghit, } 

Khandesh, and the bant form of Oomras. Of all these, the Broach and j 
UhArwdr growths are the only forms entirely cleaned by steam or hand 1 
*aw-gins at the present time, but the quantity of Ulnras (Jori) and ! 

OhoUeras thus treated is yearly increasing. With the exception of jari i 
and Dhollera, these are soft-seeded American races. which cannot be 
satisfactorily cleaned by tlv native chnrka All other sc iptions of Indian ; 
totton are still entirely ha no -cleaned by the chttrk**, (t by the foot-roller. j 
If appears possible, however, that the Sind cotton also may soon be ex- j 
tcnsivelv cleaned by the saw-gin, and that the Westerns and Coomptas,: 
l hissed by Or. Forbes Watson as *' easily ginned,'* may also be found to 
be more satisfactorily cleaned by the same means. ; 

COTTON PRESSING. 1 PRESSING. 

A good deal of the cotton produced >n India is still sent to the seaports 625 

ars bundles or dokraht of about 20«*Ih each, but the greater portion of the 
crop ss pressed up-country ready for shipment. The method of packing , 
these rough bundles is generally similar to that already described (see , 
p 1 i and need not be further discussed. 

The number of steam presses tn India is increasing year by >ear. j 
Mr. Beaufort, in his Indian Cotton Statistics, gives a list of tgo 
Cullen St earn* pressing Companies as exiting in all parts of the country in 
iisSj. Mr. O’Conor in his slat Mical tables, however, returns 240, of 
which it(> are in Bombay, 5 in Smd, 41 in Madras. 17 in the Panjib, 
i in Burma. 36 in Berar, 13 m the North-West Provinces. 4 sn the , 

Central Provinces. 3 in Central India, 11 tn Raj puta n.i, and 2 in the 
Ni/am’s territories. The total capital employed (so far as known) is ■ 

R 1,87,07,1^5, and the value of the outturn Hi 1.10,20,240. The head offices 
of the larger companie- arc in Bombay, but they jx>*se*s steam presses 
in various important centre* of the cotton districts such as Bombay Sind, 

Berar. and the North-West Provinces. Besides these, numerous sma.^r 
companies have then presses and bead offices in the inland town* « I 
Madras, Bengal, the P.tniab. the Ndhh-Wesl Provinces, Central India, 

Ha^putaua, the Central Provinces, Berar, the Nizam's territory, S.nd, 

Bombay, and Burma 

According to Mr. Beaufort, cotton is generally exported !rom Bombay 
and Karachi in bales of i\ rwt. each, <r 302 lb net. ** A* the staple i> 
hmghe and sold by the candy of two bales equai me • 

Formerly, at all other ports cotton was shipped m bales of yivalb ivt, but • 

Within the past fifteen years the tr *dc has gradually, .r, Calcutta am* : 

Madras, changed the weight to 4<»oth dot. Prom Cocon ad a shipment 
•hv made in bales of both 3Pott> and 4( v olh, while at Tuticonn, ol tin 
steam pi esses at work, j-cvcra! have been converted so as to adnv.t of 
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pressing 500ft bales, the others confining themselves to 400ft bales. 
Since nearly the whole of the Tiunevelly crop is sent to Bombay by coasting 
steamers for transhipment to European ports. And many bales burst 
en route to Bombay, thu$ requiring to be re-pressed before rc-shipment, 
it may be as well to point out to those interested that there is not in Bom- 
bay a single press capable of pressing a 500ft bale. A Bombay bale is, 
therefore, 2*04 per cenU smaller than a Calcutta or Madras one and 
27*55 per cent, smaller than a Tuticorin bale. 

On an average, at Bombay four bales (1,568ft net) go to the ship- 
ping ton of 40 cubic feet, but some of the more modern presses turn out 
bales 1 00 of which equal at tons measurement. Many of the older presses 

! have now finishers attached which, after the bales have been pressed to a 
certain point in the larger presses, extract the cotton and complete the 
process. At Karachi a space of 40 cubic feet also constitutes a steamer ton 
of freight, while at both ports 50 cubic feel is the sailing ship scale. On 
the other hand, both at Calcutta and the ports in the Madras Presidency, 
Cocona da, Masulipatam, Madras, Pondicherry, and Tuticorin, a ton of 
freight, both by sailers and steamers, is on the single basis of 50 cubic feet. 

The bales are covered with jute, * gunny , 9 cloth of Calcutta manufac- 
ture, and lashed with iron or steel bands, the latter of late years generally 
I superseding the former owing to their lightness and greater strength, lii 
the Government Railway returns, railway freight being payable On the 
gross weight of the bales, five per cent is deducted for tare, a correct 
percentage fifteen or twenty years ago, but obsolete now that iron and 
steel bands have taken the place of jute ones. The Bombay Chamber of 
Commerce in their daily returns of receipts from up-country deduct but 
two percent., which is approximately correct." 

COTTON MANUFACTURES. 

I. Hand-loom. — Important and interesting as are the native cotton 
manufactures of India, it is impossible to enter into a discussion on the 
subject in an article such. as the presert which is designed to deal more 
especially with the raw product. The total number of hand-lex ‘ms in the 
country, and the amount of raw material which they consume, can only be 
guessed at. With the increase in the number and "outturn of Indian mills, 
and the gradual growth of the Manchester trade the manufacture of the 
finer textiles by the hand-loom, such as the Dacca muslins, once so famous 
all over the world, has almost, if not entirely, ceased. The local manufac- 
ture of the coarser kinds, however, for consumption in rural localities, and of 
ornamental varieties, such as the do-pattas of Benares, is likely to continue 
to a much greater extent. Sir George Birdwood {Indian Arts f pp . 444— 
460) gives an interesting and detailed account of Indian cotton goods 
arranged provincial!)-. The reader is referred to that article for inform* 
anon regarding the technicalities of, these Indian manufactures. 

2. Power-loom.— Mr. Beaufort has written an excellent r 4 sumi of 
the available information on this subject, in his Cotton Statistics, from 
which the following may be quoted s — 

“ The first mill built in India was the Bombay Spinning and Weaving 
Company's, which war formed about but docs not appear to have 

been in working order till 1854* The earliest return we have met With of 
the Indian mills, is one dated 1875, which gives the later date agamst the 
name of this concern, followed by the 4 Oriental/ September 19, 18*5, and 
the * Throstle/ January 10, 1857. By 1861 the number in the country 
naa increased to a doren, containing 338,000 spindles, with an estimated 
annual consumption of 65,000 bales {of 3I cwls. each) of cotton. By 1879 
or just five and twenty years after the starling of the first mill, the number 
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had increased to 56 and the spindles to nearly 1} millions. The progress ' 
in the succeeeding eleven years has been very remarkable. i 


30th June. 

Mills. 

Spindles. 

) , Cotton | 

Looms. > Hands, consumed. 1 
! . Bales, j 

1879 • 

1 889 •••♦•* 

Increase 

56 ! 1, 4$3,«>o 
1J4 2,763,000 

‘ J 1 

13,000 ; 43,000 ; 267,60 0 ! 

21,600 ! 91,600 888,700 | 

61 \ 1,310,000 

8,600 ; 48,600 - 621,100 | 


In these eleven years the number of mills increased 121 per cent., the spin- j 
dies 90, the looms 66, the hands employed 113, and the cotton consumed : 
232 per cent.** t } 

Bombay Island Mills. — Since 1865, or just a quarter of a century ago, 
the number of mills has risen from 10 to 69, equal to 590 per cent., ' 
the spindles from 250,000 to 1,591,000, or 536 j per cent., the looms from 
3,380 to 13,380 or 298 1 per cent., the handb employed from 6,600 to ; 
52,500, or 7 00 J per cent and the consumption of cotton from 42,000 to ' 
564,000 hales, equal iv nearly 1,243 per ^ent. Included with the 69 mills 
(on >o*h June 1889) are the names of 14 in course of erection, the spindle ; 
power of which, when in working order, will add fu!i\ 300,000 to the' 
1,591 ,ooo existing spindles. 

Bombay Presidency (Up-country) Mills. — Of these, there are 22, most 
of which arc situated in Guzrrat, eight being at Ahmedabad, three at 
Broach, one at Baroria, three at Surat, one at Nariad, one at Veerarn- 
gaum, and one at Bhownuggcr. Another exists at Jnlgaon in Khdndesh, 1 
one at Sh^lapore in the South Deccan, and two «n the Southern Mahratia 
country, one being at Hubli and the other, a water power concern, at the 
Gokak Falls near Belgaum. | 

Central India,— During the past four years no returns have been rc* 
ce’ved, though annually applied for, by the Bombay Mill-owners* Asso- 
ciation, from the Government of His Highness the Maharaja Holkar, re- 
garding the solitary mill owned by the State at Indore, which was started 
in 1872. 

Central Provinces.-** The three existing mills are at Jubbulpone, Hin- ' 
ganghAt, and Nagpur. In eleven vears the spindles have r;$cn from 
3«»,o<to to 68,000, the looms from 32 to 600, the har.ds employed from 1,000 
to 3,800, and the cotton consumed from 5,600 to ?6,ooo bales. 

Berar , — There is one mill at Budnera and another at Aurungabad, 
hut the Litter has only recently commenced work and gives no return 
of consumption. 

Nisum s Territory {Jlyderabady — One at Hyderabad and one at Kal- 
burga are the two mills in this Native State. Eleven years ago the former . 
consumed less than 1,500 bales of Cotton annually i last year the two 
required over 10,700 bales. 

North-West Provinces, — Of the five mills, four are working at Caw 1 

f ore and one is being put up at Agra. The first one was erected in 1871. ; 
n 1879, over 38,000 spindles in two mills consumed 4,800 biles of cotton; ■ 
last year the four working at Cawnpore disposed of nearly - ,700 bales. j 
Bengal Presidency ,— All the seven in this presidency are situated in 1 
Calcutta or its neighlxmrhood (the oldest dating from 1804 and the second 
from 1872). Six have been in the list for the past eleven years but a new- 
one has recently been added. From 164,000 the spindles have risen to 
nearly 250,000, out there are no looms working. The hands employed 
have increased from 4*300 to 6,300, and the consumption of raw material 
from 32,000 to 85«ooo bales, of which about one-thud is imported from ‘ 
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I Bombay by sea, the balance being mainly received from the North»\Vest 
Provinces and the Panjdb. 

« Madras Presidency . — The first two mills were started in 1S74 and 
1 1875, and ' n past eleven years the number has been trebled, the total 

now being nine, of which four are in Madras city, and one each at Uellary, 
Calicut, Coimbatore, Tuticorin, and at Arnbasamudram near Tinnevelly. 
Of the nine, seven haw been working throughout the year, the one at 
Tuticorin for six months only, while the mill at Coimbatore is still being 
erected. In the eleven years, the spindles have increased from less than 

48.000 to nearly 153,000, the looms from mi to 470, the hands employed 
from 1,000 to 4,700, and the consumption of cotton from 9,300 to nearly 

44.000 hales. 

Travancor *. — The solitary one in this Native State is at Otiilon. Its 
consumption has risen to 4,700 bales, while the number of spindles has re- 
cently been doubled. 

Mysore . — The two— one owned at Madras and the other at Bombay — 
are at Bangalore, and between them consume nearly 5,800 bales of cotton, 
the spindle power being over 23,000. 

Pondicherry.— If the returns are to be relied upon, the solitary mill in 
, this little French Settlement consumes annually less and less cotton. Four 
i years ago it took 5,*tx> bales, last year but 2,400 bales, 

I Consumption ok Cotton b* the Mills.— In the first six of the last 
eleven years, the mill consumption of the total supply averaged 221*2 per 
j cent ; in the last five years it has risen to an annual average of 33 37 per 
j cent. While the exports from India in the past three official years have 
1 ranged between 1,521,000 and 1,552,000 hales, the consumption b> the 
Indian mills has risen from 726,000 to 8*9,000 bales, or from 3rS; to jfrh; 
per cent, of the available supply. The share of each province m the total 
consumption, during the year ending 30th June 1889, was as follows 


l 

1 


1 


641 

• Co«f. vtA 
foot-note, 


MUs site* ted in 

lUl*s id 

Per o-nt. 

Bombay Island 

„ Up-country Mills 

. ...... 

iM. 7 .t'» 

6* 43 
11 '*} 


Bombay Presidency total 

W> 7 .^ 

75 ** 

Berars 

Central Provinces 

Nizam's Dominions 
Central India 

Bengal Presidency 
North-Wevt Provinces 
Madras Piesidcncy 
Travancore 

Mysore 

Pondicherry . 

. * » . • * * 1 

! 5.5/' 

St,'xj 6 

* 9^64 

! f 
1 * 7 .<V 5 i 

; 43*750 1 

t 4 * 7*8 ! 

1 5*; 78 

I i*400 

*‘<73 

l‘*l 

i ri t 

i 

[ 05 

03 

*53 

*&5 

a; 

Total all India 

| SWS. 6 S 4 

100*00 


Concluding Note on Indian Cotton Mills.— I n the a bovi* report 
Mr. Beaufort includes several mills in course of erection in Bombgy and 
elsewhere, and carries his statistics to the end of the commercial year June 
1889, hence his figures differ somewhat from those given by Mr, (TOonor 
in his Statistical Tables for the year ending March 31st, 1889.* These 
shew to8 cotton mills a$ having been at work during the year, of which 
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there were 75 in the Bombay Presidency* including 52 in the town and 
island of Bombay. There were 7 in Bengal* all in the vicinity of Calcutta ; 
8 in Madras, of which 4 were in the town ; 6 in the North* West Provinces, 
all but one at Cawnpore; one at Indore; 3 in the Central Provinces; 3 in ! 
the Nizam’s Territory ; 2 in Mysore; 2 in Pondicherry, and one in Tra- 
vancore. Of the 108, 50 are returned as both spinning and weaving ; 53 
as purely spinning mills; and 5 as entirely weaving mills. Two of the 
Bombay mills are stated to have manufactured hosiery in addition to yarn, 
piece-goods, &<:. According to Mr, O’Gonor’s tables, the mills contain* 
ed 22,156 looms and 2,669,922 spindles. “ They consumed about 347 mil- 
lion pounds of cotton in the year, and employed a daily average number 
of 92,126 persons, of whom, as far as details have been obtained, there 
were 53,317 men, 18,031 women, 15,309 young persons, and 3469 children. 
The nominal capital of the mills worked by joint stock proprietary is 
returned at 95^ million rupees ; but there is no return of the capital of eight 
mills worked by private proprietary, and probably the whole capital invest- 
ed in this industry is quite one hundred million rupees, or (in conventional 
exchange nf ten rupees to the pound) io millions sterling. 


mills. 


REVIEW OF THK INDIAN TRADE IN COTTON AND COT-! 

TON MANUFACTORIES. j 

in th<* table Ip. 56) summarising the statistics regarding the pro- i 
duction of, and trade in, raw cotton (for the year ending March 1889), India ! 
is shewn to have produced 9,219493 cut. of cotton. Of that amount I 
7,755,741 cwt. appear to have been exported from the provinces, the bulk ! 
of which naturally went to the ports, and constituted the supr'y from which ; 
the exports to foreign countries were derived, nV. 5,331,904 cwt., which, ! 
deducted from thr above outturn, would leave 3,887,589 cut. as the \ 
amount available for local consumption in all India, plus f»4,62 7 cwt. obtain- j 
M from foreign countries. A critical examination, however, of the returns 1 
on every aspect of the cotton industry confirms the suspicion that either the , 
area, 13,1198,639 acres, is under the mark, or that the ^ield per acre is j 
under-estimated. Mr, Beaufort give* the outturn for the year m question 
as having been 0,625,000. cwt., but it is probable that even that amount 
would not meet the total transactions shown in the trade statistics. It has , . . 

already been pointed out, that there are at least two errors in all the returns 61. 

of the cotton trade, tu>,. t Ivc overlapping of the official year with the year of • 
outturn, and the deficiency of statistics regarding road traffic and Native 
States. To these errors is doubtless largely due the fact that the net ex- ' 
ports from the provinces are shown as having been less than the impels 
into the port towns by 700,000 cwt. The figures in the table alluded to, , 
however, are relatively trustworthy. It will, therefore, be sufficient, in . 
considering the trade of India, to accept the total outturn, the imports, ex- j 
ports. 8rc., there given as correct. 

in the annua! statement of the trade and navigation of British India, • 
for 1888-89, Mr. J. E. 0*Oonor gives the value of the exports to foreign j 
countries as R 15,04,56476. Assuming that the amount retained m Ij*»^ 1 
was. of equal proport i< mate value to the people as that which they sold for ; 
the foreign markets, the outturn may be valued at R 26,01,7" 009. It is, per- 1 
haps, not, strictly speaking, correct to add together the valuv of a raw with 1 
that of a manufactured material in estimating trade, but this may he j 
allowed, since these items represent actual financial transactions. 1 he total 
valuation of Indian-grown cotton, plus the value of the imports of raw 
and manufactured cotton, last year amounted to R57>66»93$5 K more 
important branches of the cotton trade were as follows • 

Value of the raw cotton exported, * estimated value of 
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Indian raw cotton used up In the country, 810,97,19,533 ; and the total 
value of imports of raw and manufactured cotton, 831,06,18,842. A con- 
siderable proportion of the cotton manufactured in India is, however, ex- 
ported and has its value thus increased. The value of these exports 
amounted, in the year under consideration, to 8 6, 37*4^,636. But that 
amount is, after all, but the value of the exports (mostly mil! manufactures), 
and takes no account of the cotton used up by hand-looms* From a con- 
sideration of all aspects of the question, it would seem safe to estimate the 
total value of Indian power and hand-loom manufactures at close on 

818.00. 00.000. But the raw cotton from which these manufactures are made 
has already been included in the figures given. While that is so the trans- 
actions connected with cultivation and manufacture are independent, and 
hence the value of the raw cotton employed, and the ultimate cost of the 
manufactures produced, may not incorrectly be added together ; if $0, the 
annual wholesale cotton transactions of India are probably close on 
£60,000,000. Carrying this analysis still further, by the acceptance of the 
above data, it may be said that India consumed last year approximately 

810.00. 00.000 of home manufactures and 831,^,00,000 of foreign goods. 

The subject of the Indian cotton trade may, however, be dealt with in 

greater detail byreviewing the available information regarding A. Inter- 
nal Transactions, B. External. 

A. Internal Traps 

I. Raw Cotton. — T he internal trade in raw cotton has been sufficiently 
reviewed in the provincial chapters and need not be further discussed. 

II* Piece-goods and Yarns. — European and Indian manufactures are 
treated separately in the “ Report on the Inland Trade of India by rail 
and river, under the two heads of ' Twist and Yarn,* and 1 Piece-goods, 
ice,** As in the sea-borne trade so in the inland trade, English cotton 
manufactures exceed all other articles in commercial importance. The total 
value of the inland traffic in English goods, during i8bS-Sy, was 2,547 lakhs 
of rupees, in Indian, 474 lakhs of rupees. 

Twist and Yarn. — The total amount of European twist and yarn 
conveyed by rail and river during the year was 6,20,404 maumis, valued at 
83,60,68,585, of Indian, 2,91,359 tnaunds, valued at 894,37,843. 

A clear view of the importance of each block as an importer of twist 
and yarn may be briefly conveyed by the following figures extracted from 
Mr* Tucker’s 44 Review cf Inland Trade ** (or 1888-89 : - 

A fat Imparls of T vast and Yarn . 


Madras 

Bengal 

Bombay .... 
North-West Pro dotes and Oudh 

PaijAb 

Central Provinces . . , 

Nizam’ % Territory * . 

Mysore * • « % m 

Sind 

Assam 

Berar 

Rajpotana and Central India . 
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28 

3 
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»9 

11 
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II 

4 
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6 

5 
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8 
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16 

1 
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1 Bombay. 

Bombay. 

Bombay. 

Bengal* 

f N.-W„P. and 

t Bengal. 

Bombay. 

Bombay. 

Bombay. 

Bombay. 

Bengal* 

Bombay* 

Bombay* 
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11 It must not be supposed/ 1 continues the author of the Review , ■' that the TRADE— 

figures in the third column represent the whole consumption of twist and ' INTEENAL. 
yarn of Indian manufacture. No estimate can be given of the produce of I twist and 
native spindles, which is still considerable j but putting the value of the j Yarn, 
annual outturn of Indian mills at 515 lakhs of rupees, and deducting 356 ! 
lakhs as the export to foreign countries, the home consumption of Indian j 
mill produce alone comes to 159 lakh* against a foreign import valued at 1 
343 lakhs." .... » 

T 1 »e coaatw ise trade in Indian twists and yarns has been rem.wkaWy \ 
steady during the past five years. In 1S84-H5 the imports amounted tu ; 
20,231,8191b, valued at £93,67,197, in 1888-89 to 20,505,1301b, value ; 

£85,20,195. The largest importer in the year under consideration was J 
Bengal, with 9,691,1431b, followed by Madras with 4,308,051, Burma with j 
3,800,193, Bombay with 2,153,209, and Sind with 492,534th. The largest • 
exporter was Bombay, with i8,897,o6^ft\ followed by Bengal with 2,428,851, 

Madras with 1,030.5751b, Burma and Sind with very unimportant amounts. 

The coastwise imports of foreign twist and yarn have also remained j 
steady, but are much less important than those of Indian. In the year j 
under consideration they amounted to 10,637,1271b, valued at R63, 13,272, j 
of which Bengal imported 4,*\j:„666lb, Madras* 3,972,109, Sind, 934,7 18, 

Burma, 891,520, ana Bombay, 803,1441b- The largest exporter was Ben- 
gal with 6,723,4741b, followed by Bombay with 3,044,486, and Madras, 

Burma, and Sind with smaller amounts. 

Owing to its short staple the bulk of Indian cotton is unfit for the pro- 
duction of the finer descriptions of yam, and local manufactures are there- j 
fore, as a whole, considerably inferior in value to that of the European article. I 
I* or the same reason European yarns are largely used by native looms 
throughout the country in the manufacture of the finer classes of cloth. 

Pi KCK- goods. — M r. Tucker (Review of the Inland Trade) writes; “A 
cor roc! representation of this important item in the inland trade returns is 
attended with special difficulties. In the case of goods passing through 
the Custom House the value i> declared, and the nature and volume of 
consignments in pieces, yards, bales or other approximate ascertained, j 
Railway invoices, however, shew only weights in tne gross without dis- j 
tinction of kinds, and the fixation depends upon local enquiries of a tedi- J 
ous and difficult nature, and upon estimates which must be largely [ 
conjectural/* "To study, however, the correlation between imports by j 
sea and the distribution of English pie* e-goods over the interior of the 
country, the inland values with all their imperfections must be accepted, 
for no comparison is possible between a trade represented on the one 
hand by pieces, yards. See., and on the other, by maunds/' 

The total value of English piece-goods, Sec., conveyed by rad and river 
in India in 188S-S9 was R20, 26,99,4 2 8, of Indian piece-goods, Ri, 88,64,912. 

The proportion received by each province may be shortly represented by 
the following table - 


Piece-Good. 

*44 


Net Imports f Cotton piece-goods. 


North-West Provinces and Oudfi , 





European, j 

fndttn. 

Total. 

i 

Rx. 

R*. 

Ri- 

I 

J 5 T 


JL 


Rx. •• lakhs of tupee* (tyoo,ooo) : 
— indicates net expos U. 
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Net Imports of Cotton piece-goods — co nt d . 


Midas « 

Panjab . 

Bombay . 

Central Provinces 
Nizam *s Temtivy 
Rajputana and Central India 

Berar 

Mysore . 

Assam 

Sind 


j European. 

Indian. 

Total 


Rx. 

Rx. 

■ ! *1® j 

—30 

K>S 

. 1 sSl 1 

11 


- 1 9* : 

—37 

54 

50 # I 

— 10 

4i>\ 

. } 18 

4 

32 

«4 

3‘ 


* i *7* 

13 

yA 

.! aft , 

IO 

3 6 

- { M 



* l 43 

34 

77 


K«. » lakhs of rupees (1,00,000) : 

— indicates net exports. 

By far the largest exporting centre of European goods was Calcutta, 
followed by Bombay, Karachi, and the Madras seaports, named in order 
of importance. Of Indian goods Bombay, Karichi, the North-West Prov- 
inces and Oudh, and Madras exported the largest quantities* 

The coastwise transactions in piece-goods arc usually large. The im- 
ports of Indian goods last year, for exam pie, amounted in value to R 7 j ,03,1 38. 
of European to {£2,16,63,818. The largest exporting town of the former 


was Bombay, which shipped goods to the value of R57, 59.553. and w;»s 
followed by the Madras seaports, the exports of which Valued Rt 5,81,71* 


followed by the Madras seaports, the exports of which valuer 
Of European goods Bombay stood first, with a trade amounting to 
R 1,66,29,594 in value, followed by Bengal with exports equal to R7 1,35,31*.) 


R t ,66,29,594 m value, followed by Bengal with exports equal to R7 1,35,31*.) 

Though, as already stated, the figures in the above statement of rail 
returns may not be absolutely correct, for purposes of comparison will ; 
the values of imports from foreign countries, the broad results indi- 
cated by the statistics of internal trade are substantially accurate. Thus 
they indicate very forcibly what is evident from the returns of foreign 
trade, vt#., the pre-eminence of Bengal as a consumer and distributor oi 
English piece-goods. Mr. Tucker writes of the rail-borne trade : “Cal- 
cutta, which is one of the largest emporiums for piece-goods in the world, 
supplies the requirements of the vast population of Bengal, the North- 
west Provinces and Oudh, the Panjdb, and Assam, it exports 13,7^ 
lakhs of rupees against 6,87 lakhs from the other provinces combined ; but 
the disproportion between these figures is, in some measure, caused by the 
higher value rates applied in Bengal to the traffic in European piece-goods. 
Bombay town supplies its presidency, the Central Provinces, Berar, Rai- 
putana and Central India, and Hyderabad, and to a less extent, the 
North-West Provinces and Oudh, and the Panjib ; while the Madras 
Presidency and Mysore have their demands met through the Madra.s 
seaports. 

As far as can be gathered, the demand for European grey \ goods i?> 
much keener on the Calcutta than on the Bombay side ; in bleactyed cloths 
and coloured prints it is about equal ; while in handkerchiefs, shawls, Arc., 
Bombay does the largest trade. Judging by the returns, the competition of 
Indian with European manufacture is much less pronounced in t|e case of 
piece-goods than in that of twist and yam. The inland trade ip countr) 
piece-goods is but one-tenth that of imported stuffs. Bui it must be re- 
membered that, while the latter must necessarily all enter into the trade 
returns, a large local doth manufacture exists in many parts of the country, 
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The year of maximum exports was 1871-72, when 7,225,411 cwt., value 
7,127*2 lakhs, was exported; but in 1864-65, though much less, vie,, 
4,687^72 cwt., the highest value was attained, amounting to 3,757*3 lakhs* 
in the year under consideration the exports and mill consumption combined 
reached a maximum of 8442,197 cwt. 

The exports of the last two years were made chiefly to the countries 
noted below : — 


Country. 


Uwts, ( 000*3 

omitted). 


United Kingdom . . . .2,140 

Italy 

Austria 

Belgium 

France 

China 

Germany . . 

Russia 


iftRy-WY. 

iSSS- 8 9 . 

2,140 

i,77* 

774 

7« « 

KS8 

755 

676 

«73 

4$7 

549 

3o-J 

>39 

*39 

! *90 

*34 

*5 C > 


In consulting the above figures, however, it should be remembered that 
a large proportion (about three-fourths in 1888) of the cotton sent from India 
to England is reshipped thence to the Continent, which, in fact, consumes 
about fourth-fifths of our exports. 

During the pa&t five years, the supplies to the United Kingdom have 
been decreasing, while those to Austria and Belgium have show'n a ten- 
dency to increase, owing, probably, to the fact that these countries are be- 
ginning to draw supplies more freely direct from India, than at second- 
hand from the United Kingdom. Since the opening of the Sue* Canal, the 
opportunities thereby given for direct shipment to the continent, have caused 
England to steadily lose her position as the depAt from which the rest of 
Europe draws its requirements of Indian cotton. Part of the cotton sent to 
Italy is, it appears, destined ultimately for transport to South Germany, but 
the greater part is worked up in the cotton mills of Lombardy and else- 
where in Italy; a part of this cotton returns to India as Turkey red twist 
(see Sea-borne Trade Review, 1877 - 78 , 14 ), 

7 he reasons why Continental Europe takes so much larger a share of 
Indian cotton than England are explained, as follows, in Mr. O’Conor’s 
Seaborne Trade Review for 1 874-7 5.-— 

<# In continental Europe Indian cotton is regarded with more favour 
than in the English manufacturing districts. English machinery was ori- 
ginally adapted to the treatment of cotton of longer staple than the Indian 
fibre, and as long as manufacturers can obtain a supply sufficient for their 
purposes of the longer-stapled American, Egyptian, or Brazilian cotton (of 
which not more than 9 or 10 per cent, of the imports into England are re- 
exported), the Indian fibre is regarded with disfavour. In some cases 
indeed, cotton operatives have refused to work with Indian cotton as being 
too troublesome to manage, This is not the case on the Continent^ where 
mills exist possessing machinery specially adapted to the treatment at short, 
stapled cotton, and in these quarters there seems (o be a growing demand 
for our staple.” 

The falling off in raw cotton exports to China within the past fifty year* 
is very marked. In the thirteen years 1834 to 1846, the exports from 
Bombay alone averaged 471.590 cwt., in comparison with 5334 ?* cwi - io 
the United Kingdom ; and, as late as i860, over 700,000 cwt. went from 
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the same port to China. During the American War of 1863-64, how- . TRADE- 
cver, not only was Surat cotton exported to America, but Bombay import- FOREIGN, 
cd cotton from China. The erection of spinning and weaving mills after Raw Cotton- 
this date has gradually lessened the exports to China, and in the year Exporu* 
udder consideration they have fallen to only 139,000 cwls. ' 

The shares taken by the seaports of India in the exports «*f the last ' 
two years have been as follows : — 1 


Cwt, (***A omitted). 


Bombay 
MaiIi iU 


Brngal 

Sind 


Burma . 






hW 

ftW 

618 
*3 1 
37 


4*178 

595 

375 

* 3 '> 

i 2 


l 


The principal ports to which the exports from Bombay were consigned : 
in iS 8&-$9, named in order of importance, were .* — Liverpool, Antwerp,! 
Trieste, Genoa, Havre, London, Venice, Hamburg, and Odessa. From | 
Cnconada and Masulipatam nearly all went to Havre and London; fiom 
Madras town nearly the whole used to l>e taken by London which st : 11 ! 
secures about four-fifths* but the trade with Italy and Austria is steadily! 
growing; fmm Tuticurin about four-eighths of the whole has recently j 
annually gone to Liverpool, while smaller quantities arc exported to London, i 
Venice, Barcelona, ami Antwerp, named in order of importance. The most 1 
important receiving port of cotton from Calcutta is London, though, ;n the ‘ 
past two years, Hamburg has been rapidly pushing to the front. Genoa, I 
Venice, Antwerp, and Trieste follow in the order named. A little of the i 
cotton exported from Calcutta still goes n’i the Cape, while from ail other ! 
ports it goes entirely by the Suez Canal. About equal quantities of the ex- j 
ports from Karachi go to Great Britain and the Continent. I jordon is the j 
principal importing port, Antwerp being next, followed by ^Marseilles. A ■ 
small and, apparently, decreasing quant it \ is imported by China. Most of j 
the exports from Burma arc shipped to China either direct or through the ! 
Straits Settlements. ! 

II. Twist and Yarn.— I Mrom s.— The total imports of twist and yarn, 
in the year under consideration, was 52,587, iSitb, tamed at 374*68 lakhs of 
rupees" The trade is a steadily increasing one, notwithstanding the com- 
petition of Indian yarns, as will be seen from the table below 


Twist and 
Yarn- 
Imports. 


6*9 


Quinquennial at i* rages of Imports of T*zist and )«i rn. 


187172 to 1875*76 . 

*876-77 to 18H0-81 . 

ifiSi-8a to 1885-86 . 
18 * 6 - 3 ; '. 

*887-88 . 

1888-89 . 



Sb j R 

3 *. 03 -M <>5 ; *,?*,* 8,650 

j 2,96,16^44 
44 .^ 42.938 3 . 31 . 97 * 4^1 

49 .* * 3.979 ‘ **. 3 *. 83. 769 
5**542.549 j 58.ty.ti6i 

5a.S87.18* 3*74.67,969 


The above figures shew that, while the quantity imported has largely 
increased during the past twenty years, the value nas been augmented in a 
smaller proportion, indicating a considerable reduction in prices. 
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Up to 1879 cotton twist and yarn was subject 10 a duty, but, in 
March of that year all twist of No. 3a mule, and No. 20 water, and lower 
numbers was declared free of duty. This was followed in 1 880-81 by a 
large increase in the quantity imported, regarding which the Commissioner 
of Customs in Bombay wrote : — ** The largest proportionate increase is in 
mule 32, importations of which have more than trebled, the reason, appar- 
ently. being now that this number can be imported free, the local mills, 
which formerly turned out considerable quantities, find it more profitable 
to confine thonftselves to 20, in which number they can readily sell as much 
as they can make, and have, accordingly, abandoned the market in 30 to 
i m porters,’ * 

The Tariff Act of March 10th, 1883, totally abolished the customs duty 
on ail cotton goods w'ith that on others, but the" description of yarn and twist 
continued of qualities or counts superior to those made in the Indian mills. 
Thus, in the report for the year ending March 1884, Mr. O’Oonor wrote : 
** Y'ery little twist below' ISfo. 33 was imported, the lower qualities having 
been, to a great extent, displaced by Indian-made twist.” In 1885 hi 
remarks on the same subject, 44 Kven the medium kinds are now dimi- 
nishing, an indication that the Indian mills arc beginning to make them 
too, and that hand loom weaving in India continues to decline as the 
spread of communication cheapens the cost of cloth in districts formerJv 
unable to buy cloth, by reason of cost and difficulty of transport/' In 18SS 
it is reported that the supply of even No. 40 was diminishing, but that the 
defect in that number was made up bv the Increase in that of other 
•counts/ more especially in those higher than 40. 

Nearly the whole of the imports come from the United Kingdom which, 
in the year under consideration, supplied 5 1 ,89 1 ,975th out of the whole. The 
next in importance was Austria with 299,148ft, followed by Italy with 
146,500, Belgium with 103,085, and other countries with unimportant 
quantities. 

The shares received by each of the importing provinces and presidencies 
in the last two years were as follows : — 


Thousands of lb 


Bengal . 
Bombay 
Sind 
Madras 
Burma . 


1887-85. 

j 188.5-89 

*5.453 ! 

*5»«5<* 

*5.374 I 

i5i<»5 

* .*>70 

a,68j 

*3.75* 


S,,8t 1 

1 4t<«9 


The re-exporrs are unimportant. During the past five years those by 
sea have been as follows • 


1884*85 1 

9 SS» 4'9 

r r-y.. 

R 

& 5 S.I 0 O 

tS« 5-86 ] 

1,082,610 

$. 63 /W 

1886-87 

1,319,148 

If* *#466 

1887-88 . . . 

1,058.063 

8.93*448 

1888-89 

l/>ot,$96 

11 ** 5 * * 4 ° 

: — — k 


• Imports of Foreign goods, Tranc-f rentier, have been included in Trane-frontier 
trade, see p. 165. 
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Of the total amount in the year under consideration 946,394ft went to ' 
Persia, 285,995ft to Aden, 105,275ft to Arabia, and small quantities to 
several other countries. The shares taken by each of the principal ports 
in the re-export trade were as follows Bengal, 29,632ft; Bombay, 
i,5*3*3 OI ®^» Sind, i,t$i!b; Madras, 34,627ft ; Burma, 12, 8 55ft- 

Expcrts.— The exports of cotton yarn and twist in 1888-89 amounted : 
to 128,906,764ft, valued at Rs,2o,/o,9g6. They have increased 15^ per 
cent, in the last six years, that is, at a rate of more than 26 per cent, annu- 
ally. The increase during the past twenty year? may be shown by the > 
following table ; — j 

Quinquennial averages of Experts of Twist and Yarn. 


TRADF- 

foreign. 

Twist and 
Yam- 

Ex ports. 
650 


i ^ 7 i -;2 to i « 75-?6 . 

i S /£’*7 * to i 88 o * 8 i » 

1^1-82 to 1 8S5-S6 . 

. • 

i.W-89 . 


lb 

4*370,3 2q 

54 . 035 * 98 » 
9 *,804.344 
*13,43 ‘.375 
128,900,764 


R 

3«y/i,oo7 
86,55,305 
2,^,16,340 
3,33.68/k»S 
4,07*73.865 
5 1 20,70,996 


B\ far (he largest oropurtion oi the exports goes to China, as may be seen 
hV the following table showing the distribution in the bv-t two > ears : — 


!!• pw’s ornittc^h. 


t Vsna . 
lawan . 

Afbn . . 

S’,.v‘s 

Asiatic turkey 


Arabia 

P#*fSU 

Coast of Af Mia 
tkW country . 


18 ' 7-8^. 



IO«,24S 

*7,3Q* 

*3. *43 

; i,3M 

i *,3-7 

oXt 

1 *, s 44 

i 3 f ’5 

1 5°3 

: 2H3 

3^7 

279 

1 if' i 

; ?'t 

i *39 

, K* 

f>4 

, 3- 

! £f\ 


! u 


The expon trade is virtual, v a monopoly of Kiointv,\, but the other 
seaboard president ies and provimrs also contribute sm.vl amounts, as 
lK shewn by the following statement of the shares taken h\ each during 
the last two years t — 


Bombay 

Bengal 

Madras 

Burma 

bind 


s lb omitted). 

| iKS;-ss. ; iSS’S-'Cj. 

. ; » 08,5 o i j 23.023 | 

- ! J.7^ 4,35* • 

. * 1 », 4«3 :■ 

. : 20 I 38 . 

3 1 * ! 


The bulk of the yarn (about 82 per cent.) consists of No. 20, the rest ! 
»s of lower count. 1 
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III. Cotton Manufactures (excluding Twist and Yarn.)— Im- 
ports. — The imports of cotton manufactures show on the whole a steady 
though not very rapid increase, notwithstanding the yearly augmentation 
of Indian power-loom manufactured cloths. This is, probably, accounted 
for, partly by the increase of population, partly by the gradual ousting of 
the old hand-loom manufactures owing to the increase in popularity of 
the attractive, though less durable, goods of Manchester. 

The average imports during the past twenty-five years ha vt been as 
follows: — 


Quinqucnniiil averages of imparts of Cotton Manufactures (excluding 
T wist and )‘«jf n). 


I 

i 

1 

i 


( 


1866-67 to 1870-71 
1871-73 to* 1 8* 5- ;6 
187*5-77 to iSSo-St 
1881-82 to 18*5-86 
1SS6-87 . , 

1887- 88 . 

1888- 89 - 


Value (Kupee*). 

♦ I5*5J»S4»;6 o 

- I I7*45.54.<»86 

. 2 1,43, 08,636 

, 1 35, 84,65, 080 

. J 23,02,44,676 

27,76,45,^2 


j In 1870; all grey piece-gods made of 30 s. yarn and lower rjunt* 

| were freed from import duty’ As .1 consequence it wan estimated that in 
the first year loss was sustained to revenue of 21 lakhs of rupees. and 
the import of medium and finer cloths almost entirely ceased. The Tariff 
Act of March loth, 1882, entirely abolished all duty on cotton manufac- 
tures, and in that year we find the following remarks made by the Collec- 
tor of Customs, Calcutta; — “ It is very probable that the total abolition of 
the duty on cotton goods, along with the other duties on general imports, 
will have the effect of capsing the trade to revert to the olcl descriptions ol 
cloths made frv>m finer yarns, though it is possible that the demand having 
been once created for the better class «»f cloths made of 30s. yarn, it may 
be found profitable, in certain cases, to continue to supply them. Generally 
speaking, however, it may be anticipated that shirtings and cloths of a 
similar description, which are the principal kinds that the partial remis- 
sion of duty affected, will be manufactured a-s of old of 32s. and 50s. 
Whether this will be an advantage to the consumer, notwithstanding the 
greater cheapness, is a matter of opinion. Certain it is that, with th' 4 
cloth made of (he coarser yarn, he obtained a more durable article, and 
i though this is a great advantage, it is doubtful if he will pay the higher 
price in comparison, when he can obtain a doth or nice appearance and 
which, in many cases, may serve his purpose quite as well, at a lower price.” 
In the Review of Trade for the year ending March 1S8.3, Mr. O’Oonor 
remarked that a reversion to the higher count classes had occurred, but not 
so generally as had been anticipated. 

Analysis of imports. — The increase in the several items included 
under the heading of Cotton Manufactures, during the period for which 
trade returns arc available, may be shown in tabular form 
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It will be seen that nearly every article shows a steady and fairly pro* 
portional increase,, with the exception of canvas, the imports of which have 
markedly diminished in value. 

The United Kingdom virtually possesses the monopoly of this exten- 
sive trade. Thus, in the year under consideration, imports to the value of 
R*7»34*9*,943 came from that source, leaving only R4 1,52,1 40 to be account- 
ed for by other countries. Of this small amount, Italy supplied goods to 
the value of R9»44’9 1 o; Austria, R8.37»33» ; the Straits Settlements, 
R 7,25,928; the United States, Rs,87,745; France, Rs,33»t^7; and Ger- 
many, R 1,83,561. Other countries supplied small amounts valuing less 
than one lakh. 

In 1887-88, the amount derived from other countries than the United 
Kingdom, showed a marked correspondence in value with that of 1888-89, 
amounting to K40,05,262. In that year, however, Austria supplied much 
the largest quantity, while the value of the imports from the united States 
valued R 1,41*134 only. 

The shares taken in the imports, by each of the seaboard provinces, 
during the past two years were as follows : ■ - 

j 1S87-38. 18SS-S9. 


K K 

i 


Bengal . 

• 

* 

* 


• 

* 

. 4 12,62,81,551 ; 

•4»S4»77,°39 

Bombay • 

. 

• 


* 

* 

* 

. 7.25.74.3*0 I 

8,46,25,098 

Madras . 

. 

' 

- 

• 

* 


, 1,80^8,165 ! 


Burma 

• 


* 

* 


* 

| , 

1,30*17^4* i 

; \ 

86, y*, 250 

Sind 

, 4 

, . 

. 

• 

. 

. 

. ; 95.«*^59 i 



On analysing the above figures it will be found that, while Bengal re- 
ceives nearly two-thirds of the imported grey goods, it imports less than 
half of the white good:*, and a '•till smaller proportion of the coloured goods. 
The people of Bengal proper and of Assam and the bulk of the people of 
the North-West Provinces do not wear coloured clothing, while, on the 
other hand, the people of Western and Southern India arc very partial to 
coloured cloths. The Burmese take a comparatively large quantity of white 
and coloured doth to the proportion of grey, though the imports uf the 
latter in these provinces hav*> lately been increasing. 

Rk-exports. — T he re-exports by sea are comparatively unimportant . * 
In 1888-89 they amounted t*> only 81,70,51,674 »of which goods to the value 
of R68,54,523 went to Persia; R 19,467861 to the Straits Settlements; 
Ki 7.10,702 to Turkey in Asia; Kt 5.95*4 *8 to Arabia; R 12,70,548 to 
Zanzibar; £9,35,020 to Mauritius; {<9,82,527 to Aden; £6,51,490 to 
Mozambique; A5, 56,588 to Ceylon; K 1,72,864 to Makran and SpnmiAni; 
and R 143,683 to Natal. Smaller quantities, valuing less than qne lakh, 
were despatched to uthcr countries. 

Nearly the entire trade is confined to Bombay, which, in Ihc year 
under consideration, exported goods to the value of R 1*63.31,3^3 out of 
the whole. Bengal and Sind exported to the amount of lafchs each, 
Madras to the value of 1 \ lakh, and Burma an insignificant amotint. 

• Exports of Foreign Goods, by Trans-frontier, are included in Traiie-ffontier 
trade, see p. 165. 
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Exports. — The exports of all Indian cotton manufactures, exclusive , 
of twist and yarns, in the year under consideration, valued {<1,16,74,640. . 
This amount was made up as follows 


Natvkb or Goons. 

ft 

Yards. 

K 

1.— Piece-goods-- 

1. Grey (unbleached) . • 

2. White (bleached) 

3. Coloured, printed, or dyed 

4. Handkerchiefs and shawls in the 

piece. 

5. Other sorts of piece-goods . 

II. — Hosiery, pure and mimed , . .j 

III. — Thread, sewing • • . 

IV. — Canvas ...... 

V. — Other sorts of manufacture 

... 

54 #38,81 3 
« >6 MS 

> Sr' 89 ,Q 59 

•. 073.077 

64,66,979 

4^*504 

43 *i 8 , 74 i 

5 »a 3 * 5 «S 

So, 7 39 

• .851,855 

31,133 

1,856 

re* 

15*888 

19*036 

39 . 73 * 

833 

2 * 43 . 41 * 

Total 

i 

... 

1,16,74,640 


TRADB- 

F0AB1CN. 


Other Cotton 
Manufac- 
tures - 
Exporta. 


The trade has been rapidly progressive within the last twenty years, as | 
might naturally be expected from the increase in the number of mills. \ 
I bus, in the quinquennial period ending 1875-76, the value amounted to 
**34,99,927; in that ending 18S081 to £51,12,644; in the five years 
ending 1885-86 to £82,14,879; in 1886-87 to £94,56437; in 1887-88 to 
£ MS,<>5f4t9 0*nd in 1 888-Sty to £1,16,74,640. Substantial as the progress j 
has been, it is far short of the advance made in the export of yarns. Mr. j 
0‘Conor remarks on this point : ** As long as the Chinese and Japanese \ 
maintain their preference for weaving their cloths themselves from import- ‘ 
«i yarn, instead of importing it ready-made, the export of our yarns must j 
necessarily augment much faster than that of piece-goods.*’ 1 

The chief importers in the past year were : — Aden, with a total amounting j 
in value to £20,61,9421 China with £ 19,93,595 ; the Straits Settlements with j 
£*7*37.944; Ceylon with £16,99,511 ; Zanzibar with £11,79446, Mozam- 
bique with £8,37,220; the United Kingdom with £6,19^20; Arabia with 
£5,27,202; Persia with £3,19,792; Turkey in Asia with £249,714; Mdt- 
ran and Sonmidni with £1,55.971* and Abyssinia with £1,13,104. 
Several other countries imported smaller quantities valuing less than one 
lakh of rupees. 

The exports were distributed as follows, among the seaboard presi- 
dencies and provinces, during the Last two years : — 1 


:=*rar~TT r— - t™ * "'‘"“"j 

I8&7-88. 

188&-89. 


ft 

R 

Komhiy 

69*68,896 

75 . 47 ( 78 * 

Madras ......... 

42.22.203 

38 , 54 ^ 9 ' 

“ r "** 1 

1*69*443 : 

'. 4 '» 4 «* 



if 44*334 1 

•fc»O.J*» 

'•urma 

543 

4*4 

- 


i 


Horn bay thus possesses more than 64 per cent, of the trade in woven goods, i 
it should be mentioned, however, that a considerable proportion at the ex- j 
ports from Aladras consists of cloths dyed in that presidency, the pieces * 
having been woven in Madras, in Bombay, or in England— that, »n fact, j 
iiombay is the centre of cotton-spinning and weaving tidustry in India, i 
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(See Trade Review for e 888-89.) The following remarks from Mr. Beau* 
fort's Indian Cotton Statistics regarding the progress made by, and the 
distribution of, the chief cotton manufactures of Bombay may, therefore, be 
of interest : — The demand for T. cloths and Sheetings, especially in the 
past three years, has increased considerably. Longcloths, too, have been in 
more favour in the past two years, but Domestics show no expansion. 
‘Drills’ and * Jeans 9 have fallen off largely. * Dhoties' and ‘Chudders r 
find but few buyers out of the country, but the total trade in the last three 
years has been growing. The increase in T. cloth is purely to China, the 
largest consumer oi this description of cloth, Mozambique and Zanzibar be* 
ing the next largest bu>ers. Of * Sheetings * Zanzibar takes nearly half the 
exports, Mozambique being the next important outlet. 1 Longcloths ' go, as 
a rule, principally to Aden, for re-export ; but last year China took the lead, 
whereas but two years ago her takings were so small as to be included 
under ‘other ports.' Aden takes nearly all the 1 Domestics.’ ” 

GRACILARIA, Grev. / Agardh ., Sfi, Alg., II., 3# 4. 

A genus which comprises from 20 to 30 specie*, natives o' the warmer 
seas of various parts of the world, and characterised, as its name impiu-s, 
by the sle;.derness of its filaments. 

Gracilaria confervoides, Greville, A! gee Brifann., $4 ; Alga. 

Syn. — Fucus echelis, Gmel. 

G. lichenoides, Greville , Alga, Britann 34 ; Turner , Fun, /. 11S. 

Syn.— Fucus amylaceus, CTSh . ; F. lichenoides, Linn.; F. gblatino- 
SUS, Koeing / Sph.«rococc vs lichenoides, Agardh (not of Grev.) ,- 
Plocaria CANDIDA, Nets. 

These two species constitute the commercial product known as Ceylon 
Moss, Jappna Moss or Agar Agar, and may, for the purposes of this 
work, be considered conjointly. 

Vein. — Chinai-ghas, Bomb. 'Ddrya-ki •p 4 chi, Dec. ; Kadal-pdch-chi , Tam. ; 
Samudrapu-pdchi , Tel.; Kujovptxn, Burm. 

References. — Pereira's Mat. Med., II., Pt. /., 14: Pharm. Ind. % 260, 
j 6 $ ; O'Shaughnessy , Beng. Disfens., 668 ; Mood ten Sheriff, Supp. Pharm. 
End /SO; Dymock , Mat. Med . W\ Jnd., 2 ndeti„ S7*; Pluck. & Ifanh 
Pharmacog,, 7491 Bent , & Trim., Med. PL, 3 o 6 ; Mason, Burma ami 
Its People, 507, 832; Bat/our, Cyclop., 1 ., n$ 4 t 124*. 

Habitat.— Found on the coasts of the Indian Ocean, especially in 
Ceylon; extending to Burma, and the Malay Archipelago. 

Medicine. — The dried ska-weeds have long been employed as a medi* 
cine in the localities in which they occur, and form an article of some 
considerable trade with China. The plants are chiefly collected during 
the south-west monsoon, when they become separated by the agitation 
of the water, and thrown or shore. They are dried in the sun, on mats, for 
two or three days, then washed several timer in fresh water, and again ex- 
posed to the sun. By this means they are bleached, and become fit for 
use, or for exportation. 

Ceylon moss is considered by the natives of Southern India and Ceylon 
to be nutritive, emollient, demulcent, and amative, and especially valu- 
able in pectoral affection*. It has been described by many learned wrijers, 
and was for the first time submitted to a careful chemical examination by 
G^Bhaughnessy. It has obtained a place amongst the officinal drug* of 
the Indian Pharmacopoeia, but though occasionally employed in Europe 
and America, it is neither officinal in the Pharmacopoeia of Great Britain, 
nor in the U. S. Dispensatory. 

General characters and composition.— Officinal Gracilaria con- 
sists of light yellow or faintly purple filaments, from one to several inches in 
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GRANGEA 

maderaspatana* 


length and varying in thickness from the size of a crowquill to that 
of ordinary thread. It lias a feebly saline taste, a flavour of sea*weed, and 
a cartilagenous consistence. 

Chemical character.— C eylon moss as examined by 0 ’ 8 haugh- 
nessy yielded: — vegetable jelly 54*5 per cent., starch 15 per cent., cellu- 
lose 18 per cent., gum 4 per cent., and inorganic salts 7*5 per cent. The 
authors of the Pharmacographia write: “Some chemists have regarded 
the jelly extracted by boiling water as identical with pectin, but this state- 
ment requires proof. Payne called it gelose, and found it composed of 
carbon 42*77, hvdrozen 5*77, and oxygen 51*45 per cent.” The salts 
according to O’Shaughnessy consist of sulphates, phosphates, and chlo- 
rides, with neither bromide nor iodide. 

Medical properties and uses. — I n its properties it resembles Carra- 
gern moss, being emollient, demulcent, and nutritive. It may be used in 
the form of a decoction or jelly, as a light and readily digestible food for 
invalids and children, as an emollient in intestinal catarrh and irritation, 
and as a demulcent in pulmonary complaints and irritation of the throat. 
The jelly or decoction may be made more palatable by the addition of 
milk, wine or aromatics. 

Food. — In the Indian Archipelago and China large quantities are 
employed in place of isitigiass fot the preparation of jellies, and, as already 
stated, considerable quantities arc exported from India to China. 

Industrial Uses. —Occasionally employed in England as a jelly for 
dressing silk. 

Grains, see Cereals, Vol. II., 257, 

Grains of Paradise, See Greater Cardamom (Amoroum subulmtum, Roxb.y, 
Vol. I., 221 ; and Lesser Cardamom (Elettaria Cardamomum, 
Mat on) ; Vol. 111 ., 227. 

Gram, see Cicer arietinum, Linn,, Vol. II., 274. 

Gram, Horse, see Dolichos biflorus, Linn., Vol. III., 175. 

GRANGEA, Adans., Gen . PL , //., 261. 

Grangea maderaspatana, Poir., FL Br. Ind., II/., 247 , Wight \ 

[ Ic . io *)7 ; Composite. 
Syn. — ArTemista maderaspatana, ; Cotula maderaspatana, 

Willd. ; C. SPH'VR ANTHUS, Link.; G RANGE A STH.+ K ANTHUS, Koch. 
Veru — Mustard, Hind.; Samuti , Bbng. ; Mdshipatri , Tam. ; Sav /. Ibl.; 
Davana, Kan, ; Nrlam-pata, nrtatnpato, Malay. ; Wal koiondu,^S ing.; 
Afsanixn, Arar. ; HaranjiuJ koreht, PERS- 

References.— AW., FL Jnd Ed. C.B.C . , too,- Dal*. & Gibs., Bomb. 
FI,, 124; Ainshe, Mat. Jnd /., 48} ; Dymotk, Mat. Med. W. Jnd., 2nd 
Fd. t 434: S. Arjun % Bomb. Drugs, 7$ ; Murray, PL and Drugs, Sind, 
182; Atlmson, IJtm. Dtst., 3 tl ; Gaaettters . — A'.-IV. P., J.,81 ; IV 
Ixxiii ; Bomb., X V. , 4J6. 

Habitat. — A common wcvd found throughout India, from the Panj 4 b 
eastwards and southwards. Distributed through Tropical and Sub tropical 
Asia and Africa. 

Medicine. — The medicinal properties of this plant were first brought 
to the notice of Europeans by Ainslie, who wrote : " 'The Tamooi doctors 
consider its leaves to be a valuable stomachic medicine ■, they also 
suppose them to have deobstruent and antispasmodic properties, and 
prescribe them in infusion and electuary in cases of obstructed menses 
and hysteria ; thev sometimes, too, use them in preparing antiseptic and 
anodyne fomentations/* Apparently they are similarly employed to the 
present day, and arc especially valued for their anodyne properties* 
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GRANITE. Granite. 

JCRD1CINE. Special Opinion.— § The juice of the leaves is employed as an instilla- 

tion for earache. ( Honorary Surgeon P. Kinsley, Cnicacole , Gan jam, 
Madras.) 

00a GRANITE, Ball, in Man. Geology of India, III., $ 34 . 

The following; note has been kindly furnished by Mr. H. B. Medlicott, 
late Director of the Geological Survey. 

Granite! Eng. ; Granite, Fr m ; Granit, Ger.; Granito, ItaU 

Granite has as yet, economically considered, been only specialised as 
such in European countries and their off-sh<x>ts> and even there in many 
cases, the rock i* not in reality a granite but some form of massive 
crystalline igneous or metamorphic rock. In India the term is even more 
general, and all crystalline rocks, as long as they are tolerably compact, 
granular, crystal line, and speckled in colour, are commonly called granites. 
Under such a definition, this rock might beset down as of universal occur- 
rence in India ; except m the Bombay Presidency and the Deccan, or in 
i the flat alluvial districts. Keeping, however, to the proper idea of 
1 granite, that is, a crystalline igneous rock principally composed of quartz, 

; felspar, and mica, either as a ternary compound ot these minerals or as a 
binary compound of two of them, the occurrence of the rock becomes, 
for industrial purposes, \ery restricted. Without running the distinc- 
| tion too close, it may be well, on the economic view, to notice localities 
j for stone which, for all practical purposes, and without infringing very 
l much on the geolog’cal aefiniiion of the term, ma\ be considered granite. 
With this proviso, the rock can be expected to occur only in the areas of 
crystalline rocks, which are, par excellence, the Himalayan region, in and 
the southern and eastern tracts of Peninsular India. In the Himalayan 
district the distinction of granite from gneiss is still a vexed question/but 
there seems to be no doubt that the rock occurs in the Central Hima- 
laya in what is called the granitic axis of these mountains. the 
east in Sikkim, and \n the north-west, from the frontier of Nepal to Kulu, 
wherever examined, coarse white granite has been found in profusion 
along the line of p r :ak9, near the present edge of the sedimentary bastn 
of Tibet, ft occurs in veins and dykes of every size, sometimes forming 
the massive core, up to the summit, of the highest mountain^. 1 In? 
rock dies out completely to the west, being only vd;y feebly represented 
at the Baraldchai pass. In the Simla regions many granitic intrusions 
are known, the principal being that of the Chor Mountain. Albite 

f ranite occurs in the gneiss of the Hamta pass, in the Pir Panjal chain. 

n the Panjab hills west of the Ihelum, a prophyritic granitoid rock 
occurs ; also in the Pakli Valley, Susulgali, Agror, See , in northern and 
north-eastern Hazara. 

In the lower Himalayas, granites occur here and there. 

In the peninsular part of India, the range of granites may be consi- 
dered as conterminous with the crystalline or gnomic area, though there 
are only comparatively few tracts m this great area which can be specia- 
lized as industrially gramtiferous. 

There is little or no information regarding the gneiss in Hyderabad, 
except that in the eastern half of the state a very massive form of grani- 
toid gneiss is common and well seen in the large isolated humpy hills 
occasionally rising out of that part of the country. Granite veins are 
rare. Similar forms of granitoia gneiss arc found on the south-weilern 
side towards the South Mahnatta country. In Wainaad, there are jiomc 
large exposures of granite in the Munny and Yedokal hilts. Granite 
veins, but pf an exce^sivelv coarse texture, are common in the Coimbatore 
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and Salem districts, in the low country, especially in the Sunkerry Drug ; GRANITE. 

but there .is no intruded granite mass of large dimensions. A strong band 

of very coarse granite veins occurs in the Trichi nopoly district on the 

north or left bank of the Cauvery river. In South Arcot, to the east of 

the Salem hill-groups, a considerable area is occupied by rocks haring a 

very granitic aspect. In the eastern portions of the Bellary district, about 

Guti ; and again in Dhonc of the Karnul district, an exceedingly compact 

close-grained form of pale, pink, and whitish rock occurs, which may be 

considered granite. In the Nellore district, about Gudur, a very coarse 

and typical granite occurs in force. 

Among the gneissic rocks of Burma veins of granite are common, but 
little is known of them in detail. 

All these granites with, perhaps, the exception *»f the Himalayan forms, 
appear to be worked only to a small extent, and to be exclusively used for 
local purposes ; but there is no doubt that iri certain places they were the 
favourite stone for the more ancient temple buildings, especially in the way 
of monolithic structures. Even in the future it is questionable whether they 
will come into greater demand, as long as the easier-worked gneisses with 
which they are associated, can be obtained close at hand. For further 
economic information see Stones, Building, Vo! VI. 

Grapes. Vitis wilt**, Linn. : Ampelioejc : also List of Indian Fruits, 

[Vol. III., 450. 

Graphite, see Plumbago, Vui. VI. 

Grass, see Lists of Fodder, Vol. IN. 420—427 and 432 — 37 - ! 

Grass cloth — a name given to the vroven fibre of Boehraeria nivea, Hook. 1 
(Sf Am., Vol. I., 472 ; see also Rhea, Vol. VI. i 

Grass mats, see Mats and Matting, Vol. V. i 

Grass oil — Obtained from species of Andropogon (see Vol. I.. 241 — 252). ! 

Green or American Hellebore, see Veratrum viride, Aiton ; Liliace*. 

Green stone, sec Trap, Vol. VI, 


GREWIA, Linn,; Gen . Pi, , l. f zjj, 

A genusof shrubs or small trees belonging to th^ Natural Order Tiliace.*, 
and comprising about 60 species, for the most part confined to the hotter 
regions of tta Old World. Of these 36 are natives of India. Most of t lie 
species derive economic importance from the fact that their inner bark con- 
tains a valuable fibre, 

Grewia asiatica, Linn,; Ft Br . Ind., /., 386 ; Tiluckje. 

Syn. -Ckbwia subinacquaus, DC. 

It is convenient, for economic purposes, to consider var, ve sti t a , Wall., 
separately. 

Vern .~~Pk*rsd, phaha. pkutsd, pkaroah, sAuiri, Hind.j Pkalsd, s kukri , 
Bkno.; Singhindamin, Kol.; Jang olat , SantaL; Fusti, Nkwaki • 
Fur$u,fulsa , Pakbut; Pkalsa, pkorsiva, dkdman, N.-W.P.j Phdtsa, 
Ps. : Pastaoni, skiksamni-nwk, Pl shti> ; Dkamni, AtMtR; Pkirako, 
pkalsa, StND ; Dkamru , dhomun, C. P. 5 Phulasi, Boms,; Pkdl<t , 
MAR.; Pkalsd, Guz.; Pkulska, pulsha, Dec.; Taddrki, Tam.; Putiki, 
phuiiki , Tel. ; Dowartiya, Si NO.; Poruska , Sans. ; FdP?k, PERS. 

References.— Roxb., FI. Ind., Kd. C.B.C , 4JI ; Brandis, For. Ft., 40 , 
A'kr#, For. Ft. Burm 161 ; Gamble, Man, Data. & Gilt . 

Bomb. Ft., aft; AVr. A. Camplnp, Rtf. on Be. Prod., Chutia Nagpur) 
No. 8450; hilitd. Ft. Andkr /ft#; Pkarmacograpkia Indira, /,, jyf • 
V. C . Dutt, Mat. Mid. Mind., 31 J ; Murray, PI. and Drugs, Sind, 

G. 663 


»3 


12 








Products of India, 


*79 


Grewfe Fruit ud Fibre. 


(T Murray.) 


GRBW1A 

multiflora. 


Vem. — Kuto , Uriva j Batkar , nihil btMtar , garget , Pe.j Pitiki , iolupu , 
Sirijana , Tel. 

References.— /?***., F7. /wd., Ed. C.B.C.,a3i; Brandis , Far, FI. >43; Kura, 
Far . ^ 7 . Burm., I., 160 ; Stewart, Pb. PL, 27 ; Baden Powell, Pb. Pr. f 
^y Balfour , Cyclops I. f it S3; N.-W. P. Goa., I., 79 i *nd. Forester , 

Habitat.— A shrub of East Bengal, Assam, and the Coromandel; found 
also in Sikkim and Bandelkhand. Distributed to Tropical Africa. 

Food.— This shrub dowers in the hot season, and its fruit ripens a few 
months later. The drufb is smalt, agreeable to the taste, and is eaten 
by the natives. 

Grewia laevigata* Vahl. ; Ft. Br. Ind., /., 389. 

Syn.— Grkwi a didyma, Roxb .; C. disperm a, Rottl. ; G. mollococca, 
Ham.; G. Lalpeta, Ham. ; G. ovalipolia, Juss. 


FOOD. 

Drupe. 



Vem. — Kat bhewal, bhimul, N.-W. P.s Kahi, OUDH; AUi payaru , Tst. i 
Kaori, karkisellimara , Kan.; Gulgollop , Konkami. 

Reference*.— Roxb., FI. fnd ., Ed. C.B.C., 432 ; Brandis, For . Ft., 42; 
Kura, For. Pi, Burm /., iS 9 l Klliot, Flora Andhrica, t 3 ; Gazetteers — 
Bomb., XV., 70, 428; N.-W. A, IV., 69; X 306 ; Indian Forester, III., 


MW. 

Habitat.— A small evergreen tree, native of the Eastern Himalaya, the 
Khdsia Hills, Southern India, and Burma. Distributed to Tropical Africa, 
the Malay Islands, and Australia. 

Fibre.— In the Bombay Gasetteer , Vol. XV, ( Kandra ), it is stated that 
this tree yields a favourite fibre, a remark confirmed by a private com- 
munication from W. A. Talbot, Esq., Conservator of Forests in the same 
district, who writes, “a fibre often used for cordage in Kanira.” 

Structure of the Wood.— Rather heavy, fibrous, but close grained, soft, 
white, turning yellowish, then brownish. (Kura) 

G. Microcos, Linn.; Ft. Br. Ind., /., 392; Wight, Ic„ t. 84 ; 111 /. 33. 

Syn.— Grewia ulmipolia, Roxb.; G. appinis, Undl ; G. bkgonipolia. 
Wall. ; G. GLASHA, Jack ; Microcos paniculata, L.; M. mala. Ham. ; 
M. SrAUNTCJNIANA, G. Don. 


FIBRE. 

680 
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Var. rugosa (distinguished by its bulla ke leaves), G. rugosa, Wall. 


Vent.— Shiral, a ns ale , Bomb.; Myd sa , B URM^ 

References. — Roxb., Ft. Ind ., £i., C.B.C., 432 ; Kurw, For. Ft. Burm., /., 
#57 ; Th wattes , Kn. Ceylon PL, 32 ; Dais. & Gibs., Bomb. Ft. , 26 ; Rhrede, 
Hort. Malab /., /. 56 / Lisboa , U. PL Bomb., 147, 230 ; Bomb. Gao., 
XV., 4 23. 

Habitat. — A very variable tree, generally from 40 to 50 feet in height, 
native of Eastern Bengal, the Khdsia Mountains, Chittagong, Burma, and 
Western India. In the Khisia Mountains it ascends to 4,000 feet. Flow- 
ers in the rainsi, and the fruit ripens during the cold season. 

Fibre.— -Beyond the fact that Lisboa includes this species in his list of 
fibrous plants, no record of its fibre exists. 

Food. — The drupe, of the size of a gooseberry, is eaten by Natives, 
especially during times of scarcity. 

G. multiflora, Juss. t FI. Br. Ind., I., 388. 

Syn.— Guwia skfiaria, Roxb .; G. sskrulata, DC . ; G. coriacea. 
Garths. 
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.Vm.—Pansaura, Hind,, Bing. ; Nilay, Nepal. 

Reference*.— Roxb., FL Ind., Ed. C.B.C., 432 ; Brandis. For. Fl. P 42 ; 
Gamble, Mem. Timb 55. 

HabtUL— A shrub or small tree of Eastern Bengal, Assam, the Sikkim 
Himalaya, the Klidsia Mountains, and the Nilghiri Hills, ascending to 
4.000 feet. Distributed through the Malay Archipelago and East Tropical 
Africa. 
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Structure of the Wood.— White, soft, similar in structure to that of 
Growth oppositifolia, weight 42 ft per cubic foot. (Gamble). 

Agricultural Uae.— This plant is extensively employed in Bengal for 
making hedges, for which its close growth and evergreen leaves render it 
specially suitable. 

Grewia oppositifolia, Roxh.i Ft. Br . Ind., /., 384; Wight, Ic., (..83. 

VeffU. — Bill, biting, bahul, bkimat . bhengal, Hind. ; Bill, biting, hemal, 
Mhll, bemal, bkimat, bhtngul, N.-W. P.; Dhdmnl, d Adman, bimat, bkimat, 
K DM a on ; Dhdman , dkdmun, thdman , pharma, bhewal, bkenwal, bkimat, 
bahul, bill, Pb.; Pastuwanne , pastawanai, pasiawana, PUSHTU; 
Tkidsai, Kan. 

References. — Roxb., Ft, Ind,, Ed. C.B.C., 4J0 ; Brandis, For. Ft., SI / Gam* 
bit, Man . Timb., $4; Stewart, Pb. Pl.,27i Baden Powell, Pb. Pr ., 5 / 0 , 
$Sl ; Atkinson, Him. Dist 3 o 6 , 791 i Drury, U. PI., 23 5 ; Wardle, Dye 
Rep., See . 3 s Note by W. Coldstream, Esq., C.S., Dep. Com., Simla; 
Cross , Sevan & Ring, Rep. on Indian Fibres, Q, $9 ; Balfour, Cyclop., 
1 * 53 ; Indian Forester, /., 3 # 4 ; IV., 38 9 ; XIII., $8 ; Agri.-Hort. Sot. 
of India, Transactions, VIII., 260, 274.277; fournals { Old Series) ; 
X., Pro., 91, JOS ; Settlement Reports : — Ha mar a, IS: Kokat , 30 Simla, 
Apb . IJ.,xtiii ; Kan gr a, 22 ; Gazetteers : — Mysore and Coorg, /, , $8 • Pan* 
jib, Bannu, 23 ; Dera Ismail Khan, >8, 19; Hasara, 14, Rawal Pindi, 
IS; Shahpur, 69 ; Hoshiarpur, n ; Gurddspur, 55 / Simla, n. 

Habitat— A moderate-sized tree of the North-West Himalaya, from 
the Indus to Nepal, ascending to 6,000 feet; frequently cultivated as a 
irctiee along roadsides 2nd near Ilimihyan villages. 

Dye.— Wardle writes as follows in his Dye Report : M The leaves do 
not yield much tinctorial matter by themselves, but if mordanted with 
o. at mordant they give a fine bright clean shade of dark fawn, approach- 
ing to yellow. The leaves possess tannin, shown by the infusion black- 
: iron.” The sample examined bv Mr. Wardle having 


ing to yellow. The lea^ 
ening with a salt of iron. 


he sample examined by Mr. Wardle having 
been* sent from the Panjdb, the inference may be accepted that it is em- 
ployed as a dye by the natives of that province, but tne writer can find 
no mention of the fact in available literature. 

Fibre.— A strong coarse fibre is obtained from the bar a by retting, 
and is much employed by the Natives of the North-West Himalaya for 
making ropes and nets. Captain Huddleston appears to have been the 
first to bring this fibre to the notice of Europeans. In his Report on Hemp 
cultivation, Sec., in British Garhwal, published in the Transactions of the 
Agri.-Hort. Soc. Ind., vol. viii., 260, he wrote : 44 The branches of the tree 
are cut from July till March, or at all seasons save the spring. The 
sticks are soaked for a month or forty days in water, and when dry arc 
beaten on stones, and the hark stripped off. One tree will give about 
five seers of the inner fibre fit for making ropes and string, which is used 
for tying up cattle and stringing cots. It is neither very strong nor 
durable, and is not to be had in any quantity.” In another passage he 
r — - M The Bhimal ropes get stronger from wet for the time, but do 
not last above eighteen months ifkept constantly exposed to the weather.” 
Eighteen years later (in 1858) Lieutenant Pogson submitted samples of 
the same fibre and rope from Simla, to the Agri.- Horticultural Society 
of India. These were examined by the Fibre Committee, one of the Mem- 
bers of which reported ar follows : u Weak and brittle ; like all fibres from 
the bark of trees it will not bear dressing. Very probably, if worked by 
hand, a common sort of rope might be made of it for local use, buril do 
not think it would ever become an article of commerce.” letter the fibre 
was employed for paper-making in the K&ngra valley under European 
supervision, with a fair amount of success, but, as »n tne case of the fibre 
of G. tilimfoiia there would be little chance of its exportation for that 
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purpose paying. In the report by Messrs. Dross, Bevan t and King 
it is stated that “owing to tne very short length of the u!timat4$bre, i — 
I "5 mm., and the inferior character of the specimen it was not deemed 
worthy of further investigation.” An analysis by the same investigators 
showed the fibre to contain 72 per cent, of cellulose to io'6 of moisture. 

Food and Fodder. — The leaves and young twigs are largely em- 
ployed, wherever the plant is common, as fodder for cattle, sheep, and goats 
ana are said to increase the milk-giving powers. It is also stored for win* 
ter fodder. 

Structure of the Wood.— White, with a small mass of irregular heart* 
wood, hard, giving out an exceedingly unpleasant odour, especially when 
fresh cut, or burned, weight from 45 to 501b per square foot. It is exten- 
sively used for making oar-shafts, axe-handles, banghy poles, cot-frames, 
and other articles in which elasticity and toughness are required. 

Domestic Uses.— In the North-West Himalaya the dried bark is, from 
Its fibrous nature, valued for sandal-making, and the green bark is em- 
ployed by women for cleaning the hair. The dry twigs, after the bark 
has been separated by retting, make excellent torches, and are very largely 
used in the lower Himdiayan ranges for that purpose. 
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Grewia polygama, Roxb • Fl. Br. ind., /., 391. 

Syn.— G hkwia mklicterifolia. Wail* / G. viminra. Wall G.lancko- 
I.ATA, Herne; G. la nci folia, Grok. / G. HIRsuta, Wall. ; G. angusti- 
FOLIA, Wall G. BKLOBA, Wall.; G. LANCBJTFOLI A, Roxb, 

Vera . — Kukur bicha , Hind.; Seta kata , seta andir , SantaL; Gault or 
gouali, Bomb. 

References. — Roxb., fl. Ind., Rd. C.B.C . , ; Brandis , /W. Ft.. 421 

Thuaites, Kn . Ceylon PL, 3 i • Dale . Gibs., F-'entb. Fl., 26; Rev. A. 

Campbell , Re. Prod*, Chutia Nagpur, No, 7 $ 4V / Christy , Neu Commercial 
Plants & Drugs. VI/., 49 1 Lisboa, V . PI. Bomb., 147, j3o • For. 
Adm. Rep., Ckutia Nagpur, ; A\- W. P. Got.:—/., 7 IV., 69 • 

X., 3 o 6 ; Ind. Forester, V IIP, 417 . 

Habitat.— A shrub or small tree of North-West India, extending along 
the Himalaya from the Salt-Range to Nep.il, ascending to 4,000 feet ; also 
met with in'Chutia Nagpur, the Central Provinces, Konkan, Pegu, and 
Ceylon. 

Medicine.— The Rev. A. Campbell reports that the fruit is employ- 
ed as a medicine by the Santals, in cases of diarrhoea and dysentery. 
The root pounded is also prescribed for the same diseases, and powdered 
in water is applied externally to hasten suppuration, and as a dressing for j 
wounds. The paste dries and forms a hard coating, thus effectually i 
excluding air from the raw surface. The knowledge of the medtdn.il j 
virtues 0! this plant in Chutia Nagpur is interesting, since an ant id y- j 
ser.teric property is also attributed to it by the aborigines of North-West j 
Australia. Mr. Christy commenting on its virtues writes r “ Dr. W. E. I 
Armit states that on one occasion having had to treat dysentery follow- 
ir.g on fever and ague, this plant was pointed out to him by a native as a j 
sure remedy. He collected a quantity of leaves, and having made a pale , 
sherry-coloured decoction, administered about two table-spoonfuls for a 1 
dose. Repeating this'every four hours throughout the night, the sixth dose 
made a complete cure. ‘Since then,* says Dr. Armit, 4 1 h M\r tried the 
remedy in scores of cases, and I have never known it to fail, however seri- 
ous/ * As already stated, the leaves contain tannin, which, together w r ith 
the mucilaginous properties peculiar to the whole genus, probably explains 

•is special action. 
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Stacture of the Wood.— Simitar to that of G. oppositifoliav but free 
from unpleasant odour. 


Grewia populifblia, VahL; FL Br , Ind., /„ ^5. 

Syn.— Grkwia bktul^polia, Jw. / G. rigida, Ham . 

Vem. — Bursa, Kol; Ganger, hanger, gangi, imarre, kkircha , Pb. j 
^AiMari mewa, KohaT; Kkircha, tntiear, PUSHTU ; Gangerun, gangan , 
ganegan , Raj.; Gango, gangi, SlND. 

References. — Brandis, Far . FL, 38 ; Gamble, Man. Timb., $4; Stewart, 
Pb. PL, 37 ; Bot Tour in Hazara, %n four. Agri.-Hort. Soc ., XIV. (Old 
Series), £ 3 ; Stocks, Report on Sind; Murray, PL and Drugs, Sind, 66, 
Baden Powell, Pb. Pr., 581 1 Balfour, Cyclop /.* 12&; lad. Forester; 
IV., 228, sis ; VIII., 4t8; XII . (App.) 2, 7 ; Gazetteers Panjib, Bannu, 
23 ; Dehra Ismail Khan, ig. 

Habitat— A small shrub extending from the arid tracts of the PanjAb, 
Sind, Rajput Ana, and Western India, down to the Nilghiri Hills. 

Food. —The small, orange-red acid fruit is eaten by the Natives in 
Sind and the PanjAb. Stewart describes it as having neither substance, 
nor flavour, but Stocks says it is very palatable and might be improved by 
cultivation. 

Structure of the Wood.— -Yellow, hard, close-grained 5 used for walking- 
sticks. ( Gamble ,) 

G. salvifolia, Heym ; FI. Br. Ind„ I, 386. 

Syn.— Grewia bicolor, Juss.; G. araria/We//. 

Vern. — Dhattiki, Uriya; Bursa, sita pelu, cheli, Kol.; Sitanga, Santal; 
Khorkhorend na , Mal. (S.P.) ; Bather, nikkiAtekkar, gargas,vz. \ Saras, 
Ajm&Rr ; Heriss , seriss , serixsa, katang, Mrrwara ; Bihul, Sind ; Jdra, 
Circars ; Budamara , chipudi, putiki, T el. 

References. — Brandis, For. FL, 43; Gamble, Man. Timb., 55; Elliot, 
FL Andhr., 3 t, 41, 160 ; Murray , Pl. and Drugs, Sind, 66 ; For. Adm. 

• Ref., Chutia Nagpur, 188 5, 28; N.-W. P. Goa., IV., 69 ; Ind. Forester, 

IV., 228, 233 ; VIII., 418; XII. (App.) 7. 

Habitat.— A small tree met with on the North-West Himalaya from 
the jhelum to NepAl, also* inrthe PanjAb, Sind, the Central Provinces, and 
Southern India. 

Food.— Fruit small, not succulent, sub-acid, eaten by the Natives. 

Structure of the Wood. — Yellow, heartwood brown, hard, close-grained, 
and similar to that of G. tiluefolia. 


G, scabrophylla, Roxb. ; FI. Br. Ind., /., 387 ; Wight , Ic /. 89. 

Syn.— Grewia sclrrophylla, Wall .: G. Carre a, Ham.; G . sulcata. 
Wall.; G, PILOSA, Wall . (in part); G. obliqua, Roxb., not tfJuss. 

Vem. —Pharsia. ir*\t~gdrbheli, Kumaon ; Pdndhari dhd man, khatkhati, 
Mar. ; Darsuk, Kan. 


References. — Roxb. , FL Ind., Ed. C.B.C., 430,432; Brandis, For. Ft., 3 q; 

Xyro, For . FL, Burnt,, I., 162; Pharmacographia Indica, /., 238 ; 

Gazetteers ; — N.~W. P., IV., 64; X., 306; Bomb., XV., 70. 

Habitat. — A small shrub of the Tropical Himalaya (in Sikkim and 
GarhwAlj, Assam, Chittagong, and Ava. It is also mentioned in the list 
of forest trees of the Kanara District in Bombay. It flowers in April, and 
ripens its fruit in Octohra*. 

Fibre.— G. obliqua, Roxb., is said in the Kandra Gazetteer to field a 
fibre from which ropes are made. 

Medicine.— The authors pf the Pharmacographia Indica write: "It 
is given in accordance with the theory of signature* as a remedy fbr lep- 
rosy in the Konkan ; it appears to be simply mucilaginous like rftost of 
the genus. Its roots are tnc * althea 1 of the Portuguese in Goa, and are 
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used as a substitute for althea.” It is doubtful to what part of tktf plant 
the first sentence refers, but it may probably be to the scabriri leaves. 

Food. — The fruit is of the size of a large cherry, nearly round, brown- 
ish-grey when ripe, with a glutinous, pale yellow, pulp. It is eaten by 
Natives. 

Structure of the Wood.— In the Kandra Gazetteer, it is stated that 
G. obliqua, Roxb , referred by the Flora , British India , to this species, is a 
small tree, the wood of which is used for field tools and posts. Some 
other species, however, is probably meant, since G. scabrophylla, Roxb is 
elsewhere a small shrub. 

Grewia tiliscfolia, VahU; Fl. Br . Ind., jM. 

Syn. — Grewia akoorea/AVM. ; G. variabius. Wall, in part ; G. subin- 
asqv alis, Wall. 

Vent. — Pharsa, d ha min , dhdsnani, Hind.; Dhamono, dhaman , Urjya ; 
Dhamin, KoL.; Olat. SaNTAL; Khesla, kn sdl, GonD; Dhamrti, Kurku \ 
Dhamni , domun, C. r.; Dam-ana, karakana, Bomb. ; Udman, dhdtnan * 
Mar.; Dhamana, CiUJ. ; Thada, tharra , Tam.; Dhamnak, Bhil.; 
Charachi , tharri, ddupai, tada, fei.j T had a a l , dad sat, bo tala, b it die , 
Kan, ; Sadachu, Malay.; Damian*, Si no.; Dhamnt, dharmana , Sans. 

References. — Brand F Fl., 41 ; Kura, For. Fl. , Burnt., I , r 6 r ; Bed- 
dome, Fi. Sylv., t. iCtfi * Gamble, Man fimb., $4 ; Thnaites, En. Ceylon 
PI., 32 ; Dal b. & Gibs , Bomb. Fl., 26; Elliot , AY. And hr 172 ; Ren). 
A. Campbell , he. Prod . , Chutia Nagpur, No. 174.1 j ; Dymock, Mat. Mid. 
W. Ind., 2 nd fid., n6 ; Pharmacograpkia Indira , Pt. I., 2J7 i Atkinson, 
Him. Dist., 3 o 6 ; Lisboa, V. PI. Bnmb., 26, 147, ajo. 277 ', Balfour, 
Cyclop., /., I 2 $ 3 ; Km Report, 1 * 79 , 3 4 ; Km Off. Guide to the Mus. of 
hr hot., 21 ; Indian Forester, III., 23, 200 ; X ., 222; XIII., IS p; For. 
Adm. Rep., Chutia Nagpur, 1865, d, Ztf; Jour. Agri.-Hort. Soc. of India, 
V (Old Series), Sri . 12, Madras, Man. of Admin., II., 82: Settlement 
Reports: — Chan drear a (C. P.), no ; Gazetteers : — Mysore & Coorg, I., $2 : 
Bombay, VII., 36 , XIII., 24 ; XV., 40 , XVII., 24; XVIII., 45; A’.- W. 
P-% /•, 7 ?; IV., Ixix. 

Habitat.— A moderate-sized tree met with in the hot dry forests through- 
out the Sub-Himdiayan tract, from the Jumna to NepAl, ascending to 4,000 
feet; also in Central and South India, Burma, and Ceylon. It flowers in 
April and May, and its fruit ripens from June to October. 

Fibre. — The bark yields a fibre employed in many parts of India for ' 
cordage. It, like the hbres of other Grewias, has been recommended for j 
paper-making, but is apparently little worthy of consideration. Speci- 
mens were sent to Kew in 187S, and were, amongst other fibre- yielding 
barks examined by the late Mr. Routtedge of the Ford Works, Sunder- 
land, He described the fibre as u strong, harsh, wiry, hard/* and stated 
that the green-yield of the bark was 50 per cent., the bleached-yield 437. 
As in the case of other Grewia fibres, it would not pay to export it to 
Europe for paper-making purposes. j 

Medicine.— Or. Dymock writes that, u In the Konkan the bark, after [ 
removal of the suber, is rubbed down with water, and the thick mucilage * 
strained from it and given in fivc-tolA doses with two tolds of the flour of * 
Panicum raiUaceum, as a remedy for dysentery.” Colonel Cox in his i 
“ Remarks, on Certain Specimens of Wood from Central India ” says that 
the* woor> reduced to a powder acts as an emetic, and is employed by the , 
Natives as an antidote to opium poisoning, {yourn . Agri.-HoH.Soc. Ind. ! 
loc. cit ). The bark is also employed externally to remove the irritation 
in cow-itch. 

Food and Fodder.— The small drupes are ot an agreeable acid flavour, 
and are eaten by Natives. The leav&s and twigs are lopped for cattle 
fodder. 
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Structure of the Wood,— White, with a small brown heartwood ; dose- 
graced, hard, weight from 30 to 40ft per cubic foot according to Brandis, 
48ft according to Gamble. It is easily worked, elastic, and durable, and 
is much used for shafts, shoulder poles, pellet-bows, axe-handles, masts, 
oars, fishing rods and other purposes for which elasticity, strength, and 
toughness are required. 

Grewia vestita, Wall., see p. 178. 

G. villosa, Wind, i FI, Br. Ind., I., 388. 

Syn.— G rewia orbiculata, G, Don . 

Vera . — l Japhni, K0L.5 Parse hot op, Santal ; Jalidar , kashusri , tham - 
ther , P». ; Inaarra, pastutoanne, Pushtu; Dhohan , Ajmekr. 
References.— Brandis, For. Ft., 3 g ; Dale. & Gibs., Bomb, Ft., 2$; Stenr 
art, Pb . Pl. t *1 ; Rev. A. Campbell , Rc. Prod., Chutia Nagpur, No. 8712 ; 
Murray, PI. and Drugs. Stud, 66 ; Lisboa , V. PL Bomb., 147 ; 1 ml. 
Forester, IV. ,22#, 233 ; VIII., 41b ; XII. ( App .), 8 ; Gaeetteer t-~Bombav t 
V., 24. 

Habitat.— A small shrub of Western and Southern India, extending 
from the Panjib and Sind to Travancore, 

Medicine.— The Rev. A. Campbell states that the root is employed 
as a remedy for diarrhoea in Chutia Nagpur. 

Food.— Stewart mentions that the fruit, though ver\ inferior, is eaten 
in the Panjib. 

f thracf*;. 

Grislea tomentosa, Roxb see Woodfordia floribunda, Salub.; L\-. 
Ground-nut, see Arachia hypogsea, Linn., Vo!. I., 28 2. 

Guano, see Collocalia nidifica, Gray ; Vol. II., 503 ; also Manures, Vol, V. 

Guatteria longifolia, Wall , see Polyalthia longifolia, Be nth. ; Ano- 

[ sack.*:. 

Guava, see Psiditim Guyava, Linn.} Myrtueje. 

GUAZUMA, Plum.; Gen. PL, /., 22 j. 

[ /. Jt ; Sterculiace.e. 

Guazuma tomentosa, Kunik ; FL Br . Ind., L, Wig hi, la.] 

The Bastard Cedar. 

Syn.-~ Buboma tomentosa, Spreng. ; Guazuma ulmifolia, Wall . ; Diu- 
ROGLOSSUM RUFESCtNS, Turco. 

Vera. — Band 6 q-k£‘jh*r~kLchk*l , Dfc. ; Thoin-puchi * , thainpuihc, rudrn- 
sum, Tam.; Rudrakska, udnk~p<xtta, Tel,; Bucha~pattui, rudrakshe, 

!\ ANi 

R< * re ®f **• ~ Kur, ± far ■ n. Burnt., /., 14Q; Beddomt, FI. Sylv., I.. /<•; ,• 
GambU, Man. Ttmb., 4 $ ; Tkntatiet, En. Ceylon PI., 29; Flh-t, 
cl’ '* OShaughne.\iy, Be»g, Dispens., 220 ; Moodten 



>tnr, K*i 
Hide to L 


. Habitat.— A tree, stellately hairy on the young twigs, generally dis- 
tributed and frequently cultivated in the warmer parts of India apd Cey- 
lon, but perhaps only introduced. It is probably a native of tile West 
Indies. ; 

Fibre.— The straight, luxuriant, young branches yield a fibrfc which 
was submitted to experiments by Dr. Roxburgh, and found to be of con- 
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The Bastard Cedar— a Useful Rope Fibre. 


(y. Murray.) 


GUETTARDA 

spedosau 


siderable strength, breaking at 100ft. when dry and 1401b when wet. 
Messrs. Cross, Bsvan, and King have recently examined it, and state as 
the result of their observations that the ultimate fibre is 1 to a tnm . in 
length, and that if the plant were cultivated for the purpose, it would 
probably yield a fibre which would prove useful for rope-making. 

Medicine.— The medicinal properties of this tree appear to have been 
first brought to notice by Lindley who wrote s “ In Martinique the infusion 
of the old bark is esteemed as a sudorific, and as useful in cutaneous dis- 
eases, and diseases of the chest.” Moodeen Sheriff in his forthcoming 
Materia Medtca of Madras , proofs of which have been obligingly furnished 1 
to the editor, describes the bark as tonic and useful in some ot those cases 
for which calurnba and gentian are generally prescribed. The preparation 
recommended by him is a decoction prepared as follows : ** Take of the 

inner bark, cut into small pieces or in coarse powder, four ounces ; water 
one pint and a half ; boil till the liquid is reduced to one pint, and strain 
when cool ; dose from two to three fluid ounces.” The inner bark is esteem- 
ed as a remedy for Elephantiasis in the West Indies. 

Food and Fodder,— ’1 he fruit, which contains a sweet’and agreeable 
mucilage, is edible. The leaves arc valued as fodder in the Bombay 
Presidency. ' i 

Structure of the Wood.— I oose-grained, light-brown or brown, streak- j 
ed, coarsely fibrous, takes a good polish; weight, according to Skinner, } 
3 2 lb per cubic foot. It is employed In Southern India for furniture, the* 
panels of carriages, and pat king leases. j 

Industrial Uses, Ac.— The glutinous decoction of the inner bark is \ 
employed m the West Indies for clarifying sugar. The tree is admirably 
adapted for avenues, and has been largely planted in Southern India for 
this purpose, as well as lor fodder. 
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lisTRIAL. 


GUETTARDA, Linn. ; Gen . PL, /., qq. 

Guettarda speciosa, Linn. ; FL Br. Ind. % I/L, 126; Wight, Ic., 

[ t.JOf Rubiacejs. 

Syn. — C adamba jasm in iflora, Sonner. ; Nictanthks hirsuta, Linn.; 
Jasminum hi kxutum, Willd. 

Vera ,— Pannir, Dkc.j Panir, Taw.; Pattnim fuvru. TfL. ; Kava-pu % 
Malay.; Domdamah, And.; Walpichcha, nil piUha, SlNii . ; liimma. 
Sans. 


References. — Roxb., Ft, f*d„ Ed. 230 ; Kura, For. Ft. Burm.. 

//., 37 : Bedibrme, Ft, Sylv. a Anal. Gen., /. / 7 ,/ 2 ; Gambit, Man. Tttnh ' 
229; Elliot, FL Andhr J4J ; Rkeede, Hurt. Mai., t. 47, 4 $ ; Drury, U. 
PL, J37 ; Trimen, Cat. Ccyt. PL, 43 ; Balfour, Cyclop., 12 $9. 

Habitat.— A moderate-sued evergreen tree found in tidal forests 
along the shores of Southern India, the Andaman Islands, and Ceylon. 
Distributed along the tropical shores of the Old and New Worlds. 

Domestic ana Sacred Uses. — Drury quoting Persoon writes: “The 
flowers of this tree are exquisitely fragrant. They come out in the even- 
ing. and have all dropped on the ground by the morning. The natives in 
Travancore distil an odoriferous water from the corollas, which is very 
like rose-water. In order to procure it they spread a very thin muslin 
doth over the tree in the evening, taking care that it comes well in contact 
with the flowers as much as possible. During the heavy dew at rught the 
doth becomes saturated, and imbibes the extract of the flowers. It is 
then wrung out in the morning* This extract is sold in the bajc&rs.” The 
writer can find no other reference to this interesting product in available 
literature. The tree is considered by the Hindus to be sacred to Siva 
and Vishnu. 
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GU1ZOTIA Niger Seed and Oil. 

abyssynica. 

[Vol. tl.,-3. 

Guilandina Bonduc, w. 6* A., see CeMlplni* BonducelU, Fleming; 
Guinea-corn, see Sorghum vnlgare, Ptrt. ; Gramine^e. 

Guinea-grass, see Panicum jumentonua, Pe's . ; Gra minis.®. 
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GUIZOTIA, Cass.; Gen . PL, II. y 382. 

; Guizotia abyssynica, Cass.; FL Br. Ind ///., 308 ; Wight, 111 ., /. 

j [ / J* ; CoMPOSlT/K. 

Niger Seed and Oil. 

Syn.—C. oLH£r*RA, DC . ; Hblianthus olbifera, ,• Bidkns Ram- 

TILLA, Wall. ; RaMTILLA OLEIFFRA, DC.; HfLIOPSIS PLATYGLOSSA, 

Cass.; Vkrbbsina sativA. But. Mag., t. tot?, Roxb. ; Polymnia abys- 
synica, Linn . f . 

Vcm. — KdU-til, surguja , HlHD. ; Ram-til, sirgnja, sirguea, Bkno.; Surgu- 
ja, Kol j Surguja, Santai. ; Ramatila , Arrant, Bomb.; Kali-til, Mar. j 
Valesulu, vufish Tel.; Huchrhcllu, ram-td, Kan. 

References. — Roxb . , FI. Ind., Ed. C.B.C., ftoft ; Dais, Gibs., Bomb. FI., 
128; Elliot, FI. And hr., 193; Rev. A. Campbell. Fc. Prod. Chutta 
j Nagpur, No. 7 865; Ainllie, Mat. Ind., 1 1 *5*; Dvmock, Mat. Med. 

W. ind., And Ed., 432 ; Drury, V. PI.. 238; Lisboa, V. Pi. Bomb,, ft 
21 9 ; Birdwotyl, Bomb. Pr., '303; Me Cam, Dyes and Tans, ftrng,,jr, 
J4 , t$$; Cooke, (Els and Oilu'r'ds, 4E; Sim no "ids, Commercial Products, 
SJ 5 ; Special Reports from Collector of Cud dap ah ; f. /» Fuller, E^q., 
C.S., Central Provinces; Dir., Land Rec. and Agric., Bengal; Mad- 
ras Board of Revenue Pros., June 1st, i8#g. No 2*6, p. f> ; Watts, the. 
0/ Chem II . , QSJ ; Balfour , Cyclop ., I., 1 JA<> ; Smith, Die ., • AVrt* 

Off. Guide to the Mus. of Re. Bot.,8S; Sim numds, Trap. Agri , 4/5 ; 
Agri -Hart. Soc. Ind., Journals (Old Series), VII., 40, 41, (Pro.), it ; 
VIII., 6r, (Pro.), 8 ;IX. \ 47 / Gazetteers .--Mysore and Coorg, I $6 ; II., 
If. 

Habitat.— -A stout, erect leafy herb, native of Tropical Africa but ex- 
tensively cultivated as an oil-seea in various parts of India. 

Cultivation.-— Owing to the agricultural returns embracing all oil-seed 
crops under one general hftading, it is difficult to obtain figures of the 
exact extent of the cultivation of Niger oil-seed in India. In answer 
to enquiries, however, the following reports have been kindly furnished, 
and from these a fair idea of the amount grown in the more important re- 
gions may be obtained. 

Bengal.— The Director of Land Records and Agriculture writes: 
"Is largely grown in Chutia Nagpur on ban land, i.e,, land near home- 
steads. It generally follows gora dhan, or upland rice. It is sown in 
August either alone or with some pulse like kulti (Dolichoa biflorus). 
Beyond a few ploughings the fields do not receive any other treatment. 
The amount of seed sown per acre varies from 20 to 30 seers. The crop 
is harvested in Novembcr-l December. The produce on an average is 
: four maunds of oil-seed valued at R5-8 per acre. The area tinder Sir- 
grlffa was found by Mr. Slack, Settlement Officer, to be oj per cent of the 
total cultivated area. In Palamow it is not grown to this extent, its place 
being taken by til (Sesamum indicum). The oil is used extensively by the 
natives for cooking and anointing purposes. It is known to be extensively 
exported to Calcutta through Purulia.” 

Central Provinces.— J. B. Fuller, Esq., O.S., Officiating Junior 
Secretary to the Chief Commissioner, furnishes the following : u Niger seed 
is a very’important product of 4 hc hill-tracts in these Provinces, and furnish- 
es the hill tribes with the principal means of earning money. It is grown 
during the rains, generally on the flat stony land which lies along the 
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Keruni Seed ud Oil. 


(J, Murray) 


GUIZOTIA 

abyssynica. 


summits of trap hills, and which at first sight would seem to be entirely 
unproductive* The surface of this land is covered with nodules of red 
latent© and what soil it carries is of the thinnest description. Yet with 
resting fallows after every three or four years it can yield very fair crops of 
niger or kadon . 

44 The districts in which the growth of niger seed is of the greatest im- 
portance are the following 


CULT1VA- 

TIOH. 


■ 1 



Area under Niger in 


Districts. 


1885 - 86 . 

1886 - 87 . 

Sauger . 

Seoni . . 

Betul • , 

Chhindwara . 

Chanda . 

• a • • * 

• • a • • 

• « • 1 • « 

« • « • • 

• m 4 « * 

. 

Acre*. 
30.44* 
*0>48S 
64,356 ! 

55.348 
74.795 

Acres. 

Not stated. 
18,701 
54,540 
48,575 
74**48 


Madras. — The Collector of Cuddapah writes : M A three months’ crop 
sown both in January and July, in dry lands (generally red loam), in Cud- 
dapah (aoo acres) and in fVivendula. The seed is sold at from 14 to 15 
seers a rupee j the cost of cultivation is R7 and the profit R15 an acre,' 1 The 
following note has also been furnished by the Madras Government: " Grown 
in many parts of the Presidency to a small extent. In South Arcot it is 
sown on red loam in both January and July and is a three months' crop. 
Cost of growth R7 j profit Rifr Seed sells at 18 measures per rupee; oil 
is extracted and mixed with gingelly oil." No further particulars regard- 
ing the total area under the crop in Madras are available, but the follow- 
ing account bv Drury of the method of cultivation pursued in Mysore 
may be quoteef; M The seed is sown in July or August after the first heavy 
rains, the fields being simply ploughed, neither weeding nor manure being 
required. In three months from the sowing, the crop is cut, and after be- 
ing placed in the sun for a few days, the seeds are thrashed out with a 
stick. The produce is about two bushels an acre. In Mysore the price is 
about R3-8 a maund." 

Oil.— The shining, black, acmenk yields a clear, limpid, pale, sweet 
oil largely employed for culinary and lighting purposes throughout India. 
From a chemical analysis of the achene, given in Watts, Dictionary of 
Chemistry , it would appear that the actual percentage of oil which it con- 
tains is 43 22, but 35 per cent, is the maximum yield recorded, or 10 per cent, 
less than the yield from the til seed (SesAmum tadicum). In the Deccan 
it is the chief substitute for amongst the poorer classes, and the achenes 
after extraction of the oil are used to make oil-cake which is considered a 
valuable food for milch-Cows. From its inferior quality and low price it is 
aI*o extensively used to adulterate gingelly and castor oils. In 1851 the 
seed was reported on by brokers in l.onaon ?s follows : 49 It has been 
imported from Africa as Niger seed, and from Bombay as kersaut sexi, 
and the present value (1851) of the quality represented by the sample is 
M*- per quarter, taking the value of rape seed at 4&»‘, The oil is good, but 
the yield is only about 16 gallons against an average of about 20 from rape 
seed per quarter, The cake is unfit for feeding, and could only be used for 
manure, owing to the horny excrescence (sic) and dry, heating property of 
Jt. The average weight of this seed is also deficient of that of rape seed 
per bushel, which is of great moment in making calculations for 
shipment. There is no doubt it would meet with a ready sale at its relative 
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value to rape-seed. 9 * (Jour. Agri.-Hort. Sot. Ind .) The present price of 
the " seed ” in Bombay is about R64 per pharrah of 35ft (Z?> 1110c*). 

Medicine. —The oil may be used for the same pharmaceutical purposes 
as sesamum oil. ** 

Pood. — The oil is much used for etal&ary purposes and as a substi- 
tute for ghi by the poorer classes in the regions where it is cultivated. In 
Madras the ssbds are sometimes fried with oil or ghi and eaten. 

Domestic and Industrial Uses.— The oil is, when refined, fairly good 
for lighting purposes, and has been reported as “capital for painting and 
cleaning machinery/* Like other sweet oils it is laigely used in this 
country for anointing the body. 

Gulal. a coloured powder used along with Abtr at the Holi festival* It is 
generally prepared from sap pan wood, alum, and Hour, but has of recent 
years been largely supplanted by m cheappowder coloured by means of 
an aniline dye. See Abtr, Vol. I., 6 s also Curcuma Zedoaria, Roseau Vol. 
11,669. 

Gulancha, see Tioospora cordifolia, Mitrs Menispkrmacu. 


GUMS AND RESINS. 

Under this heading the gums, resins, and inspissated saps yielded by 
plants are described in this work. These products will also (as mentioned 
in the short note under the heading Domestic and Sacred, III, 191) 
form the subject of a collective article in the Appendix, in which they will 
be classified, and an enumeration of the plants yielding them will be 
given. It may, however, be useful in this place Jto mention those of 
chief commercial value, and to refer to the views of experts in England 
as to the prospects of the Indian gum trade. For this purpose the follow- 
ing list may be given, which was selected by Mr. O. Christy (of Messrs. 
Hall and 80ns) at the Colonial and Indian Exhibition, as most likely to 
meet the demands of the European market * 


Acacia arabica. 

A. Catechu. 

A. leucophlcB*. 

A. Sandra. 

Anogeissus latifolia. 
Balsamodendroa Mukul. 
Butea frondosa. 


Canarium strictum. 
Cochlospexmuxn Gossypium. 
Morus indlca. 

Odina Wodier. 

Shores robusta. 

Sterculia ureas. 

Vsteris indies. 


The same expert remarked at a conference on the gums shown at the 
Exhibition that, owing to the troubles in the Soudan, and the consequent 
impairment of Egyptian trade, the supply of gums from India had greatly 
increased, and that if it could" be possible to induce the Natives to collect 
any one of the gums above referred to, pure, and free from dirt, a large and 
important trade would immediately open out. The great disadvantage of 
Indian gums imported at that time consisted in the mixture of different 
kinds, resulting from the consignments having to be opened out, reasserted, 
and sold as broken packages which never realised anything like their pro- 
per value. Mr. Christy strongly advocated attention being paid tiotnis 
tact, and urged that, if possible, the natives should, through the ageffey of 
Government, be taught to prepare honest consignments. It may t>e 01 
interest to note that the subsequent trade statistics of Indian Gums ana 
Resins fully substantiate Mr. Christy's statements. The exports; from 
India excluding Cutch in 1883*84 immediately before the Exhibitioitwere 
only a, 180 cwt., valued at 1124 , 533 * 1885-86 they had increased to 

55*4°7 cwt., valued at Ri5«97»997* while in 1887*88 they had kgam 
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GYNANDROPSIS 

pentaphylla. 


Gym new Indigo 


MgJCW*. 

749 


a remedy for snakebite, the powdered root being applied to the part bitten ff 
and a decoction administered internally. But tne most curious property of 
the plant was first noticed and described by Mr* Edgeworth, who dis- 
covered that on chewing some of the l*av*s the power of taste for sac- 
charine materials was completely destroyed for 24 hours ; powdered sugar 
tasting like so much san<L Dr. Dymock, criticising this statement says, 
that in his experience sugar taken into the mouth after chewing the fresh 
plant, had a saltish taste, but was still easily recognisable. Mr. Hoopar, 
nowever, repeated the experiment and in his paper above cited, states that 
u alter chewing one or two leaves it was proved undoubtedly that sugar had 
no taste immdiately afterwards, the saltish taste experienced by others 
was due to an insufficiency of the leaf being used/’ He also further dis- 
covered that the leaf bad the valuable property of completely removing the 
taste of bitters, sulphate of quinine after a good dose of tne leaf tasting 
tike '* so much chalk/* He, and several friends who also tried the experi- 
ment, found however that the effect did not last for 24 hours as stated by 
Edgeworth, but for only one or two. Mr. Hooper also found that Gym- 
nema had no effect on the appreciation of the taste of pungent or saline 
articles, nor of astringents ana acids. Though of opinion that this property 
might prove of value in pharmacy for the purpose of destroying the taste 
of quinine, he writes, “ I am not going to propose its use in the adminis- 
tration of nauseous drugs, until tne properties of the Gymnema have been 
more studied, otherwise the quantity pf the vehicle taken may be proved 
to counteract the effect of the medicines.'* The leaves have been subjected 
to a careful and thorough analysis by Mr. Hooper, the results of which 
have been published in the above cited paper, to which the reader is referred 
for further information regarding their chemical composition* 

Gymnema tingens, W. & A FI . Br . Ini., IV., j/. 

Syn. — G ym him a tingchs, var. coroipoua, Wight, lc., 1. 593 ; Bioaria 
T 1NOBNS, Dent* / Asclxpms tinorns. Roxb. 

References. — Roxb; FI. Ind., Ed. C.B.C, , 25$; Balfour , Cyclop., /., 1177 ; 
Agri.-Hort. Sac . Ind., Jpumals ( Old Sorias ), VL± 143, 144; X., 294, 3oj . 

Habitat - tA climbing shrub, native of the Tropical H i mil ay a < from Ku- 
mion to Sikkim), Assam, Sylhct, Lower Bengal at Monghyr, Pegu, and 
Travancore. 

In 1795 Dr. Buchanan brought specimens of this plant from 
Pegu to India, and informed Dr. Roxburgh that the Burmans extracted 
a green colour from the leaves. The latter examined them and wrote : 
M It is probable that those people forgot to inform the Doctor that it was 
necessary to dye the cloth yellow, either before or after the application of 
the colour prepared from the leaves of this plant ; in which case it will be 
the second species of Asdepias described and figured by me, which yields 
Indigo 1 though for my part, I have not succeeded in procuring that mate- 
rial from the reaves.’* 

Gymaosporia, W. & A ., see Celastras, Linn . ; Vol. II., 237. 

GYNANDROPSIS, DC., Gen. PL, /., 106. 
Gynandropsis pentaphylla, DC., FT. Br. Ini., I., 17 / / Cappariwl*. 

Syn. — CLEOMX rXNTAPKVLLA, Linn . . 

Vern. — Hdrk br, HUM , karaila, churota, Him . j Nurhurid , Undid, adsm- 
riskd , arkahuU, sdddhurhurid , Bsxo. ; Sata kata arak, Santai.j Ka$hal 
parkar, N.-W. P. : ffalhaL Dsc > Kinro, Sind. > TUdaana,mdbli, Mf i 
YHai, naioayUa, kadughL Tam. ; Vdminta. mala kura. Tit. 1 
kara+did, vSd,wUaM. \W4la, Si NO. » Surjivarta, urkapushtikd. $A* s. 
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GYNANDROPSlS 

pentaphylla. 


(For vernacular names Coal. with Cleosne riacoaa, Linn, j Vol. 11., 370. 
The two plants are much confused by Indian writers — Ed.) 

Reference*. — Roxb., FI. /ad.. Ed. C.6.C. , 500 ; Wight , ///., I. . 3 4 ; Stewart, 
Pb.PL, 18 ; EUiot t FI. And hr., 169 / Ret*. A. Campbell, He. Prod., Chutia 
Nagpur , Jvot. Jroa, Pham*. 2 nd.. 2$ ; Pharmacogtophia Jndica , 

/ ja ; Ainslie, Mat. 2 nd., II., 4$t ; (FShaughnessy, Brag. Dispens., 206 / 
Moodeen Sheriff, Supp. Pharm. Ind., l$t ; Mat . Mod. of Madras, 26 ; 
U. C. Butt* Mat . Med. Hind., 292, 319, ; Dymoch, Mat. Med . W./nd ., 
2nd Ed . ,62 i S . Arjun. Bomb. Drugs, 13 ; Murray , PL and Drugs, Sind, j 
5a; Baden Powell, Pb. Pr.,330 ; Atkinson, Him. Diet 708 ; Drury, U. 
PL, 238 / Lisboa, V. PL Bomb., 14S l Stocks, Pep. on Sind ; Darrah, 
Note on the condition of the People of Assam ; Home Dept. Cor. regarding 
a revised Fharmacopona . 239 ; Indian Forester, 111 ., 237 S X 22 . lApp.), 5 ; 
Gaeetteers ; — Orissa, 11 ., 79; Mysore and Coorg, I., 57 ; M- W. P., 
11., 79 ; V., Ixvii . ; a., 30$ ; Trimen, Cat. Ceylon PL, 4: Rheede, Hort. 
MaL, IX., t. 34 * 

Habitat— A small, annual herb, abundant throughout the warmer parts 
of India, and all tropical countries. 

Oil.— When crushed in the fresh state, the herb yields an acrid volatile 
oil having the properties of garlic or mustard oil. (Pharmacog. Indie a.) 

Medicine.— Alnslle noticed the medicinal properties of the plant, thus : — 
“ The small numerous, warmish, kidney-formed black seeds, as well as the 
leaves of the plant, are administered in decoction in convulsive affections 
and typhus (?) fever, to the quantity of half a tea-cupful twice daily/* 
“ The Cyngalese physicians use our article for nearly the same purposes 
that the Vytiansdo. Sir W. done* {Vol. V ., 138) observed that the sensible 
qualities of Cdravdlla promise great antispasmodic virtues, since it had a scent 
much resembling asafoetida, but comparatively delicate. Later Dr. Wight 
and neveral other English writers, following his opinion, have written of the 
bruised leaves as rubefacient and vesicant, producing a very copious exuda- 
tion, and affording in many cases the relirt obtained from a blister, without 
the inconveniences of the latter. Moodesn 8h*r!ff, however, in his forth- 
coming Materia Medic a of Madras, states that the leaves of G. pentaphylla 
are neither distinctly rubefacient, nor do they possess a scent resembling asa- 
foelida ; he maintain* that these properties have been assigned to them 
owing to confusion of the plant under consideration with Cleom* viscose. 
His observations seem, however, at variance with the chemical nature of the 
fresh leaves above described under Oil. The following properties and uses 
appear to be unquestioned. The seeds are anthelmintic and rubefacient and 
are employed internally for the expulsion of round-worms, and externally 
as a counter-irritant. The juice of the leaves is used in many parts of 
the country as an anodyne instillation for the relief of otalgia and catarrhal 
inflammation of the middle ear. In certain localities the leaves are applied 
externally to boils to prevent the formation of pus. A decoction of the root 
is said to be mildly febrifuge. The following note kindly furnished by 
Moodeen 8herffT indicates the best methods of exhibition of the various 
medicinal parts of the plant. 

Special Opinions.—! u The seeds are anthelmintic and the leaves a 
remedy for a few diseases of the ear. They are employed internally for the 
expulsion of round-worms ; and externally their application to the skin 
is attended with relief in all cases in which mustard is indicated. The 
juice of the leaves is often used by natives for the relief of otalgia and otor- 
rhcea and occasionally with success; but the burning sensation it pro- 
duces in the ear, particularly in the c&ses of the latter disease, is a draw- 
back to its employment. The seeds are prescribed internally in powder, 
which should always be used with sugar; and externally in tne form of a 
poultice or paste, by bruising them with vinegar, lime-juice, or hot water. 1 
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For the use of the ear, the juice of the leaves is to be pressed out by 
bruising them without water* The dose of the powder is from 10 grains 
to one drachm, with sugar, morning and evening for two days, ana followed 
on the third morning by a dote of castor oil. For children the dose is 
from five to twenty grains according to their age.” (Honorary Surgeon 
Moodsen Sheriff, Khan Bahadur, G.M.M.C., Tr lift cane, Madras). “ The 
expressed juice of this plant, a Ittile warmed, is a useful remedy for ear- 
ache It is also used internally in cases of bronchitis. It is a purgative, but 
rarely used for that purpose.'' {Civil Surgeon J. H. Thornton, B.A,M.B., 
Monghyr). 


Food* — The leaves are eaten by natives in curries, and as a pot-herb. 
(Roxb.) 7 

Domestic Uses. — The seeds are used, rubbed up with oil, as a vermi- 
cide in dressing the hair. They are also said to be employed for poison- 
ing fish. 

GYNOCARDIA, X. Br.; Gen . PL, /., zap. 
Gjmocardla odorata, R* Sr. ; FL Br. Ind I., rgg; BixinijE. 

The Chaulmugka Oil.; Lucrubau or Lukrabo Seeds. 

Syn. - Chaulmoogra odorata, Roxb . / Chilmoriadodkcanora, Ham . 
Vem.—Chdlmdgra, chhalmdgra, chavulmungri, Hind.; Ckaulmugri, pe- 
tarhura, Bekc .; Kadu, Nival : Ttik-kung, Live ha ; Chamlmugra * 
Bomb.; Tkngpung, Maoh. ; Tatiennoe, SlNQ. ; Brinj-m6grd, PxRS. / 
T&fung-tsae, Chinese. 


References.— Roxb; FI. Ind., Ed. C.B.C., 740; Kura, For. Ft. Burm ., /., 
76; Gamble, Man. Timb., iSsPhaem. Ind,. 261 Pharmacog. lndica , /., 
td2 ; 0 9 Shaughnessy, Bang. DUpens., 206 ; Moodeen Sheriff, Sapp. Pkarm. 
Ind., iSijUai. Med. of Madras, 33; Demock, Mat. Med. W. Ind., 2 nd 
Ed., 67 ; Flick. & Hanb., Fharmacog 75 ; U. S. Disfens.. t$th Ed., i6$8 ; 
Bent. O' Trim., Med. PL, 28 ; Waring, Bamar Med., 41 ; K. L. Dry, Indig. 
Drugs of India, $8 1 Irvine, Mat. Med., Patna, 7 2* Martindms and 
Westcoti, Extra Pharmacop.,Sth Ed., 170 ; British Meal. Journ., 1879, L, 
43 * , 9*8: *880, II., 844 1 *88r, L, 475, $59; Lancet, * 88 7, IL, 604; Practi- 
tioner, XXL, 3 ** ! XXII., 241 ; Year Book, PMhn.,t 87 S, 2t$; /S79, $23; 
Christy. Com. PL and Drugs, II., 3f ///., 37 / Ir *, 20 ; V ., 72; VI., ft; 
VII., 05 / VIII.. 8 5; XI. , 76 ; Balfour, Cyclop., IXJH ; Smith Pic., 106 ; 
Ken Report , 1878, JO ; Home Deft. Cor. regarding revised Pharma - 
copcoia, 222, 233 . aSf, 305; Agri-Hart. Soc. of India, Trans., VII., 73 , 
7 4 ; Journals ( Old Series), IV., 204; VI., 3 b j IX. r Set.), 4*i Contrib. Mat. 
Med. and Hat. Hist., China (1871), F. P. Smith, 140. 


Habitat.— A moderate* sized evergreen glabrous tree, readily known by 
the hard, round, fruits, which grow on the stem and main branches. It is 
found from Sikkim and the Khasia mountains eastward to Chittagong, Ran- 
goon, and Tenasserim. 

OiL — The seeds yield under the hydraulic press from 25 to 30 per cent, 
of oil, to ether 51*5 per cent. ; the latter oil turns green with the sulphuric acid 
test. (Dymock.) Cnaulmugra oil has long been known and used in India 
as a remedy for cutaneous diseases, and has lately become a drug of some 
importance in European practice. As obtained in tne bazars, the oil is com- 
monly very impure* and the means of detecting these impurities, has formed 
the subject of carefulinv^stigation by Dr. Dymock. When pure, the express- 
ed oil is clear, of a pale sherry colour, with the odour of chaulmigea, #nd a 
sp. gr. of 0*04.50 at 8s° Fh. On being kept for some time it throws ddwn a 
granular white fatty deposit. The oil obtained by Dymock on boiling the 
powdered seeds in water, however, was of a golden sherry colour and 
formed no deposit. From Dymock’s experiments it would appear that 
genuine chauimugra oil shows two marked redactions with sulphuric acid, 
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Cbufamgni Oil. [J. Murray.) 

twenty minims of the oil (either cold- drawn or obtained by means of heat) OIL. 
with one minim of strong sulphuric acid giving first a brown, afterwards 
a rich olive-green, colour. If cold-drawn a tenacious reddish-brown resin- 
ous mass, which will not mix with the rest of the oil, forms round the 
drop of acid, while, if obtained by heat, no such re-action takes place. As 
it is of great importance that the oil for medicinal purposes should be 
pure, the following test described by E. Heckeland F. 8cnlagdenhauffon 
may also be shortly detailed. M Tney direct the oil to be mixed with an 
ethereal solution ot ferric chloride, and the mixture to be evaporated until 
the oil becomes of a dirty green colour ; it ie then allowed to cool, and a 
few drops of sulphuric acid are added, which produce a fine greenish- 
blue colour. The colouring matter may be dissolved out by chloroform, 
with which it forms a dichroic solution like that of chlorophyll. This 
solution gives a deep absorption band extending from 4 o° to 70 0 of the 
scale (the sodium-ray coinciding with 56°). (n proportion as the solution 
is diluted the black band becomes fainter, until, with a very weak solu- 
tion, only a narrow, very pale band can be seen, extending between 40® 
and 48* of the scale.’ 4 ( Dymock , quoting from fount* de Phar . et de ' 

Grim Afrit tit, 1885.) ! 

Chemistry.— An exhaustive analysis of the oil by Mr. d Moss, F. I. O., CHEMISTRY. 
F.C.8., an account of which *">5 read at the British Pharmaceutical Con- 7^3 
ference in 1879, shows that it has a decidedly acid re-action, that the melting 
point is 42°C., that it contains no alkaloid, and that its chief constituents 
arc, Gynocardic acid, 11*7 per cent., Palmitic acid, 03 per cent., Hypogceic 
acid, 4 per cent., afld Cocinic acid, 2'3 per cent. These acids exist in com- 
bination with glyceryl as fats, and the two former in the fret state as well. 

The acid burning taste of the oil is stated to be due to the first mentioned [ 
acid. For a full account of the chemistry, and the processes employed in j 
analysis, the reader is referred to the paper by Mr. Moss in the iVnr Book \ 
of pharmacy, rSjq, 5.?.?. | 

Medicine.— The seeds of this plant and those of the nearly allied Hydno- > MEDICINE 
carpus Wigbtsana (stop* 309) have long been used in the East as a remedy j S# ^? r 
for leprosy. Dymock states that in the Makhtan-ef’Adivt va they are shortly i 7*4 
noticed under the name of chavul muttgri, and that their use in leprosy and 
other skin diseases is mentioned both as an internal and external remedy. 

In native practice of the present day the seeds and oil are both largely OH 

employed, and areas a rule administered mixed with gin. They arc sup- Re- 

posed to be alterative and tonic internally, stimulant when appfied exter- : 
nally. They are principally employed in the treatment of leprosy and : 
other skin diseases. { 

In 1856 chaulmugra was brought to the notice of Europeans in India as j 
a remedy for secondary syphilis; later it was described by Dr. R. domes j 
of Calcutta as an efficient alterative tonic in cases of phthisis and scrofula ; 
and in 1868 it obtained a place amongst the officinal drugs of the phar- 
macopoeia cf India, In that work it is recommended as an alterative 
tonic in cases of leprosy, scrofula, other skin diseases, and rheumatism, 
in doses of six grains of the powered seed in pill three times daily, to be 
gradually increased till nausea is produced, or five to six drops of the oil 
similarly increasing the quantity. Of late years the knowledge and use 
of the drug has spread to Europe, where it appears to be increasing in 
favour and reputation. 

During the past ten or fifteen years it has been very favourably re- 
ported on in many medical publications, especially as a remedy for leprosy, 
psoriasis, eczema, scrofula, phthisis, lupus, marasmus, chronic rheumatism, j 
and gout. The preparations most in repute in Europe are the pure oil, 1 
gynocardic acid (which is supposed to be the active constituent;, and ! 
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an ointment prepared from the oil. * The remedy is generally employed both 
externally and internally, and it has been recommended that patients 
taking the medicine should live generously, as a weakly and under-nour- 
ished person is said to be specially liable to the bad effects of the drug, 
vie., loss of appetite, nausea, and intestinal irritation. The oil is best ad- 
ministered in capsules and should be taken immediately after meals, gra- 
dually increasing the dose from 4 grains to 30, 40, or even 1 drachm, as 
recommended in the Pharmacopoeia of India ; the best form of ointment 
is one prepared with vaseline. Perhaps the most satisfactory and trust- 
worthy results have been those obtained in the treatment of chronic and 
acute eczema, and other forms of skin disease. 

A selection of the more interesting reports from the experience of Euro- 
pean practitioners in India may be here quoted 5 — 

Special Opinions.— 4 44 The oil is alterative and tonic internally and 
stimulant externally. It is the best of all the remedies in use for leprosy. 
If the disease be slight and of short duration, the beneficial influence 
of the oil is remarkable and rapid ; but, if severe and long-standing, no 
improvement takes place under its use until it is persisted in for months or 
years. It is useful in all the forms of leprosy (tubercular, anaesthetic and 
mixed), but the first-named variety is the one which is most benefited bv 
it. The internal use of (he oil should alwavs be assisted by its external 
application to the affected parts. If used alone externally, it proves itself 
too strong in some cases and excoriates the tender and diseased parts, or 
renders tne ulcers irritable and painful, and I have, therefore, generally 
employed it in combination with Margosa oil , in the proportion of one of the 
former to two or three of the latter. It is also very useful in lepra vulga- 
ris, psoriasis, and tertiary syphilis. During the use of this oil the patient 
may be kept on a good and nourishing diet, but prohibited from taking the 
following articles— fish, prawn, beef, brinjal, greens, curdled milk, lime- 
juice, and ardent spirits. 

The oil is best taken floating on water or milk. Its dose is from 5 to 15 
drops or more (gradually increased) three or four times in the 24 hours. If 
it produces nausea, vomiting’or looseness of bowels, it should be stopped for 
one or two days and commenced again in somewhat smaller doses. {Hono- 
rary Surgeon Mood 00 n Sharif, Khan Bahadur , GM.M.C., Triplicane , 
Madras.) 4 Used both internally and externally in leprosy, scrofula, 
skin-diseases, and chronic rheumatism.” (Civil Surgeon J. H. Thornton , 
B.A., M.B., Monghyr.) "The oil is emollient, used in skin affections, 
leprosy, syphilis, &C. 1 * ( Surgeon G. Price , Shako bad.) "I have used 
the oil with great advantage in the different forms of chronic skin 
disease, but especially those of a specific nature.” (Surgeon R. D . Mur- 
ray, MB., Burdwan.) 11 1 have frequently used chalmugra seed-pulp, 
as well as the oil, in leprosy and obstinate stein diseases internally and ex- 
ternally, with considerable success.” (Assistant Surgeon Nan da ball Ghost, 
Bankipore.) 94 1 have used the oil externally and internally in leprosy with 
the improvement that all oily substances produce.” ( Civil Surgeon D. 
Picachy , Purneah.) M Chaulmugra oil has been highly recommended 
as a cure of leprosy. I persistently used it for more than a year in 
the treatment of the various forms of this disease, but found it destitute of 
any therapeutic property,” ( Brigade Surgeon C. Joynt , M.D., ffoona.) 
44 Useful in skin diseases. It proved efficient in a case of psoriasis J where 
other applications failed ” ( Assistant Surgeon Shib Chuuder Bhattatharji, 
Chanda , Central Provinces.} 49 1 have used the oil both externa l|y and 
internally in the treatment of leprosy with very great si 'ccess, the eruptions 
fading away and the skin assuming'an almost natural appearance ir| about 
three weeks.” (Civil Surgeon D. Bitsu, Farid pore , Bengal.) 44 Very use- 
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Localities where Gypsum occurs (J. Murray.) 

fut in leprosy and skin diseases/' (Civil Surgeon S. At. Shir core , Moor - 
sktdabad.) “ Is beneficial when used (both internally and externally) in 
the incipient stage of anaesthetic leprosy/' (Surgeon Anund Chunder 
Mukerjt , Nook holly •) 

Structure of the Wood.— Hard, close-grained, yellow or light brown ; 
weight 4 7 lb per cubic foot. Used in Chittagong for making planks and 
posts. 

Do m es ti c Use.— The sbed-fulp is employed in Sikkim to poison fish* 

Trade. — Dymock writes " the seeds come from Calcutta, and cost in 
Bombay about R15 per Bengal maund of 80ft. They are collected in 
the Lower Himalaya in December.” The following report has been fur- 
nished from Chittagong, from which the great proportion of seed is obtained 
in Calcutta. “ From i,?oo to i»$co maunas of Chaulmugra seed are 
annually exported from the Hill Tracts to the collectorate, via the Kama- 
full river alone. For the export via the Smigu, Matamori, and Fenny 
there are no records. The Chittagong price is R3 and the Calcutta price 
R5 per maund/’ Mpodeen Sheriff gives R5 per pound as the wholesale, 
annas 6 per ounce as* the bazir price of the oil. 

Gypsophila Vaccaria, W. tst A., see 8aposaria Vaccaria, Linn. ; Car- 

[ YOPHYLI/EJB. 

GYPSUM, Ball, Man. Geol . of India , ///., 450. 


The hydrous calcium sulphate has numerous varieties of form ; when occur- 
ring in an amorphous mass it is known as Gypsum, when in a more massive 
form it constitutes alabaster, and when in transparent crystals it is called sele- 
nite. Gypsum on being calcined loses its water of combination and is easily 
powdered, fotming the important industrial substance. Plaster of Paris. As is 
well known, the addition ol water to this powder causes it to become hard and 
compact, and at the same time slightly to expand in volume, a property which 


renders it invaluable for making casta or roouh 


[ Ital. 


Gypsum. — Selenite, Alabaster; Gypse, Fr. ; Gyps, Ger. / Gesas, 
Vera.— a ulnar, hurpira-silasit , Hind.;S«A, Kashmir; Karsi, Spiti ; 
Sanr-i-ierdkat, Salt Range; surma safed, Jhkliim; Gach** Plaster of 
Paris, Pa. 

References. — Mallet, Geology of India , IV. (Mineralogy), §43 S Baden 
Powell, Pb. Pr., 41 ; Atkinson, Kc . Mineralogy, Hill Dists.. N.-W. P., 
18 77. 34 § Mason , Nat. Pro*l. Burma . jr ; Burma its People, $83, 7 3$ ; 

Balfour , Cyclop.. /., 1279; Q uaiterly Journal of Agttc.,1., § 19 ; Garnet- 
teers —Bombay, V (4; Pan jab, Shahpur, § 3 S Ramal Ptndi, tr ; Dis- 
trict Man., Trtckt nopoly , 67 , 

Occurrence.— The following short account of the chief localities in 
India in which Gypsum is to be found, has been compiled for the most 
part from the article on the subject in Ball's Economic Geology , l.c. 

Madras.— Trichinofoly District.— The mineral is abundant in many 
parts of the cretaceous rocks of this district, but is generally somewhat 
impure, occurring in concretionary masses and plates. It would answer 
when made into plaster of Paris for taking moulds, but would not do for 
casts .where whiteness is required ; and seldom occurs in sufficient quantitx 
to be worth collecting, though plates of pure selenite are to be found 

CAingleput District. — Masses of gypsum and crystals of selenite ov cur 
in the clayey estuarine beds to the north of Madras, but not in any great 
abundance. According to Mr. Foote, however, supplies for *.se m the 
School of Art at Madras haw been obtained from this source. 

Sellers District.— Crystals of greater purity than those found ne.u 
Madras are said to occur in the Eastern coast districts, of which 1 Mellon* 
is one. Mr. Foote considered that thry might, with profit, l>c coUc\.ter. »r 
the neighbourhood «»! the canal and lor warded to Madias. 
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Localities where Gypsum occurs. 


Bombay. — Gypsum in the form of selenite is found in small quantities 
in the marine deposits about Bombay* and in Kathiawar, and is also said 
to occur in parts of the DeccSn in connection with deposits of salt. But 
the principal source of Gypsum in the presidency is Cutch, where large 
deposits occur especially in subnummulitic shales. Balt writes : Although 
much of it might be obtained without greater trouble than picking up 
the pieces, it does not appear to be utilised except to a slight extent 
by goldsmiths, who are said to use it in a powdered state for polishing 
their wares.'* 

Si no.— M r. Btanford states that it is found in deposits, frequently 
3 to 4 feet thick, near the top of the Gaj beds of the Ktrthar range. 
Dr. Bulat in 185a drew attention to the interesting fact that the art of 
making plaster of Paris was then known to the natives of Sind, who em- 
ployed it in casting lattices and open-work screens for places in which a 
free circulation of air was desired. 

Rajfutana and Crntral India.— Mallet states that about seven miles 
north-north-west of Nagor, in Jodhpur, a bed of gypsum, probably not less 
than 5 feet thick, exists in the alluvium, which Mr. Oldham believes to have 
been formed in a salt lake. It is also to be found at Dakoria and Bhad- 
dana. The Nagor gypsum is dug to some extent, and is used in the 
Jaipur School o» Art, for coarser purposes. 

The Panjab. — Baum * District ,— The mineral is found in Kalabagh 
and in the Kansor range but is not at present utilised. 

Kohdt District - Contains gypsum in great abundance; Mr. Wynne 
in fact states that there is probably- more of this mineral than of the rock 
salt with which it is associated. Ball writes 1 " It might be obtained by 
open quarrying in any quantity, but it is not worked.” Though the crops 
raised on the soil resting on an expanse of the mineral at Spina are be- 
lieved by the Natives to he finer tnan those in any other part of the 
country, they do not appear to draw the natural inference, ana utilise the 
abundant gypsum as manure. 

Salt-Range . — In the districts including these hills gypsum occurs in 
enormous quantities, associated with the salt marls of Silurian or pre -Silurian 
age. When powdered it is u&d to mix with mortar, and some of the 
more compact varieties near Sardi are manufactured into plates and small 
ornamental articles. Selenite is said to sell at Lahore for R3-14 per 
maund, the purpose for which it is used being probably medicinal. {Ball.) 
The writer can find no record of a trade in gypsum from this extensive 
source of the mineral, but it may he mentioncdas a proof of its quality, that 
all the plaster of Paris models sent from India to the Colonial and Indian 
Exhibition by Dr. Watt were made from Salt-Range gypsum. It was found 
to be very pure, of a perfectly white colour, of admirable quality, and in 
every way suited for casting purposes. 

Spiti .— Considerable deposits of gypsum are found in this valley. 
Mr. Mallet states that he believes these deposits to be derived from thermal 
springs. Some of the mineral obtained from this locality is of snowv 
whiteness, and apparently in every wav suited for the most delicate orna- 
mental work, or for the manufacture ot the purest plaster of Paris. 

North-West Provinces.- Deposits occur in the Dchra Dun range, 
from which plaster of Pars has been made and employed with success in 
the internal decoration of houses at Dehra and Mussurt. The mineral ^as 
also been found in the Kumdon and Garhwdt Districts from which, accord- 
ing to Atkinson, good plaster of Paris has been derived. In the latter 
district a dark green variety occurs which is occasionally made into saucers 
and bowls by the Natives. 

Burma.— Available literature points to the supply in Burma being so 
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small that as a commercial source of gypsum it is practically useless. At | LOCALITIES. 
Kyauk Tyan and on Amherst island sparsely dessiminated crystals of 
selenite occur, and a granular variety is said to be found on the banks ol 
the Tenasserim river. 

Medicine. — Gypsum is considered by the Hindus to have cooling pro 
pertics, a gruel made from it being frequently administered in cases of ; 
lever. It is kept in small quantities as a drug in most Indian barArs. 

Domestic and Industrial Uses. —It is occasionally burnt and used for ! 
chewing with betel instead of Carbonate of Lime. It is also employed for i 
whitewash and as a plaster ; but only in one locality* vie., Sind, do tne natives j 
appear to understand its value for making mouldings, hard cements, &c», j 
when in the condition of Plaster of Paris. Of late years, however, the 1 
knowledge of its properties and decorative uses has spread to some extent ; 1 
it is employed in all art schools, and there is every probability that its utili- | 
sation will increase. Should this be the cam*, it would seem that the ; 
gypsum obtained from the Salt Range would be most likely to supply the j 
demand. As already stated, small ornamental articles arc carved in a 
few localities from certain of the harder forms of the mineral. ! 

Gypsum is a valuable manure especially for leguminous crops, in the J Ma n u r e, 
ash of which it is an important constituent, see Manures, Vol. V. 779 

GYROCARPUS, Jaaj. ; Gin. Pl„ /., 68 9 . i 


jyrocarpus Jacquini, Roxb FL Hr, Ind . //., 461 ; Bedd., FI . ! 

[ Sylv ., /. J()6 ; CoMBRETACEJF. . 

Syn. — G vbocarpcs asiaticus, Wtlld.; G * merjcanu*, Jacq. ; G. acu- • 
Ml NATOS, Mrtssrt. ; G. SPHENOPTF KUS and G. RUGOSUS, /?. Br. * 

Vero.— Zaitun, Hind, j Tanaka mdnu, ponuku , kummara ponukn, , 
iutnar pulki, Tkl. ; PinUthitk* nik, Burm. | 

References. — JRoxb . , FI. hid Ed, C.B.C., t 4 Q; Kur * , For FL Burm.. /.. i 
470 ; Gamble. Man Ttmb., iS 7; Filial. FL Attdhr 1 7J , Drury , ) 
l ' . FL, • Lisboa. t r . FL Bomb , 77 • Balfour, Cyclop , /.. i2$o ; Mysore , 
and Covrg Gas., /., 5 2.7* ; Ind. Forester, I/I., AV; Madras Man. , 
of Admimstr ., I., jftJ, | 

Habitat. — A tall deciduous tree common in South India up to an ; 
altitude of 1,000 feet, also m the Malay Peninsula, the Andaman Islands, ; 
and I cnassrnm ; rare in Bengal; distributed through the tropics of the j 
whole world. 

Structure of the Wood. —Grey, soft, very light, weight 2 $> per cubic 
foot. It is used m South India tv» make boxes and toys, and is preferred : 
to all others for catamarans. (Beddomc.) 

Domestic Uae.— The sheds arc made into rosaries and necklace*. 
{Bcddume ) 
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5 


HJEMATOXYLOtf, Linn . / Gen. PL /, 567. 

Hxmatoxylon campechianum, Linn . ; BentL & Trim., //., 86 ; 

Logwood. [ Lkguminosje; 

Vem.— Bokhan, Bkno. ; Partanga, Kan. 

References. — Gamble, Man. Timb ., rj$ ; Mason, Parma and Its People, 
$u, 77o \ Pharm. Ind 67 ; O' Shaughnesty, Bene. D is pens., jroi Finch. 
& Hanb Pharmatog 2 /j; Indian Forester, VI., 24O; XIV., 29. 

Habitat.— A small spreading tree, native of Central America and the 
West Indies ; wood imported into India. The tree is mentioned by Mason 
as cultivated in a few gardens in Burma, where it is said to flourish as if 
an indigenous plant. 

Dye.— A decoction of the chips of the heart-wood is used for dyeing 
violet and blue, certain shades of grey, and more especially blacks, to which 
latter it gives a lustre and velvety cast. 

Medicuie. — Fur use in medicine the hard heart-wood is cut up into 
small chips by the aid of powerful machinery. These have a feeble, sea-weed - 
like odour, and a slightly sweet, astringent, taste. Prescribed as a decoction 
and extract, it is a mild astringent and tonic, and is useful in chronic 
diarrhoea, atonic dyspepsia, and infantile diarrhoea. The decoction has 
been found a valuable injection in leucorrhoea. It is also said to be use- 
ful as anointment in cancer and hospital gangrene, in which cases it pro- 
bably acts as a feeble antiseptic, diminishing feetor and purulent dis- 
charges. Long-continued use has sometimes been followed by phlebitis, 
hence caution is necessary in its employment. 

Special Opinions.— V 4 In cases of menorrhagia, women are often 
treated with a decoction of log-wood ; which is'Elso used as an injection " 
{Surgeon- Major C> W. Calthrop f M.D . , Morar). u In cases of chronic 
atonic diarrhoea, I have found the decoction of log-wood a valuable addi- 
tion to astringent mixtures. Its powers as a tonic are undoubted. 9 ' {Sur- 
geon S H Browne, M.D . , Hoshangabad, Central Provinces). 

Chemical Composition.— The important part of the plant is the red 
heart-wood, which contains Hcrmatoxylin , also a volatile oil and tannic 
acid. 

Haematoxylin, when ppre, is nearly colourless, very soluble in hot water 
and alcohol, but only sparingly so in cold water and ether. It is some- 
times found crystallised in clefts of the wood. When exposed to the air 
under the influence of alkalies, it becomes red, hamatein being formed. 

Hair dydog or staining as practised in India. 

Process — Mix equal parts of chalk and soap and half the quantity 
of lime; rub in a leaden pestle and mortar until the mixture acquires a 
bluish colour ; apply this to the hair, rubbing in ; tie up the hair within a 
cloth for about an hour ; wash ; thereafter apply a paste, which has been 
allowed to ferment to some extent, made of wheat flour, pulverised iron 
filings, and yeast ; tie again for another hour ; wash in a strong infusion of 
galls or of dmLi (Phyllanthus Emblica), the latter being cheaper ; there- 
after apply an oil to give a gloss The colour thus obtained is very black 
and perfectly fixed, beirg rendered useless only by the growth of the? hair 
below which reveals the original colour. * 

2nd Process. — Rub henna leaves on the hair and tie for an Hour; 
wash; apply thereafter a paste of indigo or indigo leaves; wash and fix 
with galls or dmtd This gives a bluish black, but as the indigo becomes 
rubbed off, the henna gives the hair tips a red tinge 

Halicore dugong, Cur : Thf. Indian Digong, see Whales. ; Vd. VI. 
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HALOXYLON, Bunge, Gen . PL, III., 70. 


A genus of shrubs or small trees, having, according to the Flora of British 
India, from 8 to 10 species, of which 4 are Indian; namely, H. recarvum, 

H. Thomsoni, H. salicoruJcmn, and H. multiflorum. Mr. Ucs has, 
however, in his collection of the CHBNorODiACBA* of Baluchistan (Quetta, Sibi, 
dec.) added H. Griffithii, Bunge , and also what appears to be a new species 
to which the name of H. Laceii may be assigned. This somewhat resembles 
H. tnitlttBomm, but is more slender, more profusely branched, and has large 
pink or yellow Howers. It is known in Sibi as Skordi and is recognised by the 
natives as quite distinct from H. multiflonim (the Una). Like the other species 
it is eaten by camels, but in this respect H. Griffithii, Bunge, is mneb pre- 
ferred, even to pild (Salvador* olioidea) . (Compare with correction under 
Caroxylon Griffithii, Vol. II., 176.) [diacrje. 

Haloxylon multiflorum, Bunge; FI. Br. Inda, V n 16; Chknopo- 
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Syn. — Anabasis multiflora, Moq. 

Vena. — Shalme, l ana, Trans-Indus ; Lana, Salt Range and Rechnab 
L)oab ; Metro lana , gora lana, Bari Doab ; Dana, short Una , Feroze- 
pur. 


RefereflOtl. — Stewa< t Pb PL, 176 ; Be den Powell, Pb. Pr. t gjt; Settle- 
ment Reports'. — Panjab, fhang , 23 ; Montgomery m 18 , 19. 

Habitat. — A low' shrub, from 4 to 6 inches high, of the north-western 
Panjdb plains; distributed to Afghanistan and Baluchistan. 

Medicine.— This species is mentioned in Bad 'em Fowell’s List of Drug - 
yielding Plants, but no account is given of its properties or uses. 

Fodder.-— Camels are fond of the plant. 

Domestic. — In the settlement report of the Montgomery district gor* 
lana , or metro lana (both, according to 8tewart, vernacular names for H. 
multiAonun) are mentioned as being used in the manufacture of Barilla 
or Sajji-khar ; but the plant referred to is probably Salaola Kali, Willd. 
(See article on Barilla, Vol. /., 396.) 8t»wart writes, M It is used in 
some parts for washing clothes, and it is probably this which Be I lew 
states to be used by women in the Peshawar valley for washing the head/' 


MEDICINE. 
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H. recurvum, Bunge ; Flu Br. Ind., V., iy ; Wight , Ic ., /. 1794. 

Syn. — H. kicukvvh and H, Stocksii, Hook. f. ; Caroxylon recurvum, 
Moq. s C. indicum, Wight ; Salsola Stocks! 1, Boise. ; S. Lana, Stocks: 
S. rrcurva. Wall. 

Vtm.—Lagkme, Trans-Indus; Khar, ClS-lNDU*, Pb. ; Kkdri-Uni or 
kdrl-UmC, Sind. 

References. — Stewart, Pb. Pi., tys ; Aitehison, Cat. Pb. and Sind PL, 127 
Murray, PL and Drugs, Sind , 104 ; Settlement Reports Panjdl. 
fhang, 23 ; Lahore , 13 ; Montgomery , 18, 19 ; Dera Ismail Khan, 8. 

Habitat. — A straggling bush, several feet in height, with long-spreading 
recurved branches ; found in the Western PanjAb plains and the Salt 
Range, ascending to 2,500 feet ; also in Sind, South-Western India, 
and Burma; distributed to Afghanistan. 

Medicine.— The plant is used in the manufacture of Sajji-khar (see 
article on Barilla, Vol /., 396). 

Fodder.— It is a favourite food of camels, forming indeed their prin- 
cipal fodder in many parts of the PamAb and Sind. The farmers 
of sojji, however, do not allow the camel-owners to take the plants giatis 
as a jungle product. Large quantities, notwithstanding this, are said by 
Edgeworth to be taken into Multan for. camel food (see Article on Camel 
Fodder, Vol . //.. S 8). 
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HAMILTON 1 A, Rdxb. ; Gen. PL, 11., t 3S . 
Hamiltonia suareolens, Roxb.,- ft. Br. ini.. 111., 197 1 Bedd., 

f FI. Sylv. t. 17 f. 3 ; Kvbiacejc. 

Syn. — H. SCABRA, Don; H. MTSOIlNSi^ IV. & A.; H. propinqua, 
Dmt,; Lasianthustubiplorus, £/mmp /Spbrmadictyon suaveolkns, 
Roxb., Cor. PL; S. A2UR1UM, Wall. 

Vem.—JCudia , Kol 5 Bainchampa, NrpaL; Padera, Kumaon 5 KanSra, 
pud Art, phillu, musket, hantdli, fist uni, niggt, tuUnni , phut, gohinla , 
Pn.; Mahabal , C. P. 

References . — Roxb , Ft. Ind EtL C. B. C., t86,Hori. Bang., r$, Brandi* , 
For. Ft., 278; Beddame, Ft. Sylv., 134*, Gambit, Man. Timb., no: 
Stewart, Pb. PL, u$ j Rtv. A - Campbell , Cat, Sc. Prod., Chutia Nag • 
port. No. 8100 ; Atk*nson, Him . Ihst., jrt / Indian Forester, 1L, 20 ; 
///., Joj) XJL , App. !$ ; Gaeetteer of Mysore mad Comg, /., $6. 

Habitat. — An iindersnrub from 4 to 12 feet In height, with spreading 
branches; it occurs at altitudes from 1,000 to 5,500 feet in the Tropical 
and Subtropical Himalaya, from Kashmir to Bhotan, and the Salt Range ; 
also found in Centra! India and the Western Peninsula, ascending to 4,000 
feet on dry rocky hills from Marwar and Behar southwards to Mysore. 

Fodder.— Buffaloes eat the leavrs. ( R . Thompson). 

Structure of the Wood.— Very small, but said by Brandis to be used 
in Chamba to make charcoal for gunpowder. 

HARDWICKLA, Roxb.; Gen. PL, 5 S6. 

Hardwickia binata, Roxb. ; F!. Br. Ind. % II., 270 ; Bedd. FI. Sylv., 

[/. 26 ; Lrguminosje. 

Vern.— Anion, aojan, Hind.; Anjan , Kol i Chkota dundhera, Gown; 
Anjan , C. P . \ Parsid, Bomb.; Anjan, Mar.; Bone, Kurku; Achd, 
alit, kat-udugu, Chita cha (the fibre), Tam. ; Nar yepi, ipe, ndra epe , 
yap a, Tel. ; Kamrd, karat ho , karat hi, asanagurgi, Kan. 

References.— Roxb., FI. Ind., Ed. C.B.C., 378 : Gamble, Man. Timb., rtf ; 
Data. & Gibs., Bomb. FI., 83 ; Elliot , Ftor , Andhr., 5/, 12 9; (XShaugh - 
noisy, Beng . Dispens., 312 ; Drury , U. PL, 240 ; Lisboa, U. PL, Bomb., 
64 ; Birdwood, Bomb. Pr.,329 ; Cross, Bevan, King, Kept, on Ind. Fibres, 
9t 5$; Indian Forester, If., r8, 19; IV., 292, 322, 566 ; VI., 105, 332; 
VIII., wj, 106, ns, irS, uy, 122,123, 125,12 fi, 1^0,369, 3?*, 400,411, 4 *L 
414, 4*1, 439; IK., 274, 983, 984, 4Si, *7 ; X., 546, 547 . $50, $%r : XIII., 
120, 126 : XIV., 269, 2; 1 ; Spans, Encyclop y6r ; Balfour , Cyclop, II., 
17 ; Treasury of Bot., L, 569: Settlement Reports ; Central Provinces; 
Nimar, 307 ; Upper Godavery Dint., 37 ; Chanda, App., VI; Bilas - 
pore, 77; B ha n Jar a , 19; Manual .—Madras Administration, 3/3; 
Trtckinopoly Dist., 78; Coimbatore Dist., 401 ; Cuddapak Dist., 262 g 
Gaeetteer s — Mysore and Coorg, I., $o ; IL, 8, Bombay, A V., 70; 
XV L, 17 . 

Habitat.— A tall deciduous tree, reaching a height of 100 feet, found in 
Behar and the Western) Peninsula, ascending to 3.500 feet (FI. Iir. Ind.), 

Found in the dry forests of South and Central India, but not every- 
where ; mostly gregarious in isolated belts or patches of greater or fess 
extent. Very commonly found on sandstone, but also met with in trap 
and granite. Wanting in the Western moist zont, and not found in 
Northern India, though present as far north as the Banda district of the 
North-Western Provinces. ’ (Gamble.) 

Gum*— It yields a gum. (Gamble.) Though no definite information 
exists regarding this fact, it appears probable that the so-called gum may 
really be a form of balsamic oietwesin resembling that abundantly obtain* 

\ ed from the other species. 

Tan*— In the Settlement Report of the Chanda district the baric is 
! «aid to be used tor tanning. 
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a substitute for Balaam Copaiva. <% Murray.) HARDWICKIA 

pinnata. 

Fibre.— The fibre obtained from the inner layers of the bark, is slightly *IBRE. 
woolly and of a brownish colour. Chemically ft ought to be a valuable Bark, 

fibre, as it contains 63-4 per cent, of cellulose to 13*3 of water. It is strong, x 9 
and used in the manufacture of ropes by the natives of the forests in 
which it abounds. Elliot, in his Flora Anahrica , writes, f< I saw the people 
extracting the fibre in considerable quantities and employing it as cordage, 
without further preparation, in the island of Sivasamudram.” It is also 
a very useful paper-making material, but it would not, at the present rates 
of freight, payto send it to England for that purpose. 

Fodder.— The leaves are given as fodder to cattle, and, owing to this, FODDBR. 
fine trees are often so much lopped as to be destroyed. Beddome re- Loaves.* 

ferring to this subject, in his Flora Sylvatico of Southern India , writes, 20 
** It is naturally of straight growth, but, cattle being very fond of its 
leaves, it is pollardedrto a frightful extent wherever it grows. It is heart- 
rending to see the damage done in the Cauvery Forests.” 

Structure of the Wood. — Sapwood small, white; hcartwood extremely TIMBER, 
hard, dark red, often with a purplish tinge, and vtry close-grained ; weight 21 
about Baft per cubic foot. This wood, perhaps the hardest and heaviest 
in India, is extremely durable and does not warp, though it has a tend- 
ency to split. It is used for bridge and house posts ana for ornamental 
work. It has been recomti.cnded for sleepers but is probably too hard, 
heavy, and difficult to work to be much in favour. ( Gamble .) At the 
Dehri workshops it has been used instead of brass for bearings of machi- 
nery, and has been found to wear well. In thc'Sone River piles of anion 
have been found after twenty years as sound as when first put in. It is 
much used for building purposes, also for making carts and agricultural 
implements in the districts where it occurs ; but, owing to its hardness and 
weight, it is difficult.to bring to market. The shoots grow very straight, 
ana arc her.ee valuable as rafters. r j ! 

Hardwickia pinnata, Roxb.; Ft. Sr. I n J. t //., 270 ; Bcdd., FI. 'Syto'., 22 

Vttn.—Mat*yen samprani, Travancore ; Koldvu, TinnevellY; Yen ns, 

Manjakabad. 

Refertncts. Roxb., FI. Jnd.. Ed. C. B. C, 37s ; Gamble. Man. Timb., 

Mi* Dymock , Mat. Med. H r . Ind. y 2&y (under heading of H. bifiata); 

Flutk. Gf Hanb.f Pharmacog , 132 ; Cooke, Gums and Gum-resins, 116; 

Atkxn&an, Gums and G utnresins, J4 / Indian Forester, ///„ 22, 23 , 241 
£///. 4 *$j Spans, Kncyelop., 1 640, 1654 ; Balfour , Cyclop ., //., ty ; ; 

* rtasury of Bot., I ,* Gas fitter, Mysore and Coorg, /., 52. 

Habitat. — A very large tree of the Ghdts of Kanira, Travancore, and { 
the Karnatic. 

Boloamic Oleo-Resin. — An oleo- resin of a dark red colour is obtained by ' BALSAMIC 
deep incision into the heart of the tree. 1 n properties and chemical compose OLEO-RESIN. 
tion it much resembles the wood oil obtained from species of Dtpteroconms, 23 
and the balsam of Copaiva (sec articleson D. turbiiiatiis, V f ol. III., 161). 

In Serfdom* s flora Sjlvattca, the following report on the analysis of 
the balsam by Mr. Broughton is given The substance appears on 
examination to consist of a solution of certain chemically different resins 
in an essential oil, and is in fact an oleo-resin. Like the wood-oils 
from the different species of Dipterocarjms, it greatly resembles both in 
composition and properties the Copaiva balsam, though it lacks the 
lr * n *P a f cnc y and hght yellow colour of the latter. It is neai.y entirely 
soluble in ammonia, but does not produce a dear solution. The essential 
k *5? ^ ? amc composition as that from Copaiva balsam. It boils (on 
the Nilghiris) at a temperature of 22 ^ 0 . It rotates the plane of polari- 
zation to the left, but to a different degree from that found with the oil of 
Copaiva. This essential oil occurs in different amounts in the balsam, 
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and more abundantly in the fresher, collected specimens ; these are quite 
fluid, but other specimens are almost semi-solid. doubtless owing to the 
evaporation and oxidation of the oil. The oil is best obtained oy pro* 
longed distillation of the balsam with water. By this means I have 
obtained, from an apparently old specimen of balsam, 25 per cent, of oil, 
and in the most recently collected specimens, I have found over 40 
per cent. 1 have made many attempts but have not obtained any crys* 
tals of copaivic acid from the balsam. The solid resins are of an acid 
character, but the balsam does not solidify so strongly as that of copaiva 
after being heated with magnesia. The oil can be separated from the 
balsam by Ader’s process, but it is obtained in a very impure and 
coloured state/' The authors of the Pharmacographia describe this oleo- 
resin as a thick viscid fluid, which, owing to its intense tint, looks black 
when seen in bulk by reflected light f though it hgjgperfectly transparent. 
It is dichromic by transmitted light, in a thin laver appearing yellowish 
green, in a thick layer vinous red'. 

Medicine.— The oleo-resin forms an efficient substitute for copaiva, 
being useful in gonorrhoea and catarrhal conditions of the genito-urinary 
and respiratory tracts. 

Dr. Dymock, in his Materia Med tea of Western India . probably in- 
advertently quotes the Pharmacographta account of the oleo-resin of H. pia- 
nola under the name of H. btaata, but mentions that it is neither known nor 
used in Bombay. Mr. Broughton, in his account of the oleo-resin in Bed - 
dome's Flora Sylvatica , writes, “There appears little doubt that this 
balsam could effectually substitute copaiva balsam in medicine. But the 
appearance of the specimens that I have received is greatly inferior to the 
latter, and they could not, certainly under present circumstances, com- 
pete with the Brazilian balsam in the European market/* It appears, 
however, that this balsam has by no means attracted the attention that it 
deserves ; indeed, mention of it seems to have been made only in two cult of 
the numerous list of works which treat of Indian Materia Medica. It is 
doubtful, however, whether the oleo-resin or the essential oil obtained from 
it could be manufactured and exported with profit ; still there is no doubt 
of its valuable properties, and it is probable that, in India at least, it might 
become an efficient and economical substitute for copaiva balsam. 

Structure of the Wood. —Sap wood large ; heartwood brown ; weight 
47M per cubic foot ; used, in the neighbourhoods in which it abounds, for 
building purposes. 
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HARES. 

The animals so known constitute the family Leporidm of the Natural 
Order Rodemtia. 

The family is divided into two genera— 

1. Lepus, or true hares, 
a. Lagomys, or mouse hares. 

The family is generally distributed over the world except in Austra- 
lasia, and many species are met with in India, more especially in- the 
hills on the borders of Tibet, Afghanistan, and Baluchistan. 

References. —Jet don, Mammals ef India , 223; Blanford , Sdektific 
Results ef the Second Yarkand Mission, Mammalia , 60 f Blanford, 
Eastern Persia , //., Sr / Blyth, Cat . Mam. and Birds ef Burma*. 43 1 
Murray , Vertebrate Zoology of Sind , dQ ; Stemdale , Mammals of 
366 f Forbes Watson, In Just. Sure, of lnd ., $27* 3$2 / Balfour , Cydop., 
//., 704 ; sports. Cyclop ., tojr. 
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Lepus* Linn. 

The species of this genus found in .India and the adjoining countries 
(the furs of which are utilised or brought into this country) are:—' 

S. Lepus cr a a pedotia, W. Blanf . 

The Large-eared Hark. 

A native of Baluchistan, described and named by Mr. Stanford in 
Eastern Persia , voi. II., p. Si - 
a. L. hypsibitts, IP, Blanf. 

Ths Mountain Hare. 

Habitat. — Found during the Second Ydrkand Mission in Northern 
Ladakh. 

L. hispidus, Pearson. ! 

The Hispid Harb;. the Black Rabbit. 

Hdbstat. — A rabbi Wike hare, of the Himalayan Terai from Gorakh- 
pur to Assam, extending south to Dacca, probably still further, even it is 
said to the Rajmahal hills. (Jerdon). 

4. L. nigricollis, F. Cun. 

The Black-nafed Hare. ( 

Vent. — KhargosK , Hind, j Sassa , Mar. ; MAsal , Taw. ; Ktnd / i i, Tbl. 5 • 
Mall a , Kan. ; Haba , Sf^'o 

Habitat. — Southern India and Ceylon ; said also to occur in Sind and 
the Panjib, but according to Jerdon this statement requires confirmation. 

5. L. pallipas, Hodgson . 

The Pale-footed Hare. 

Vera.— Toth, taskkkan , Yamkandi. 

Habitat.— Yarkand, Tibet. 

6. L. pamireasis, W. Blanf. 

The Pamir Harb. 

Habitat.- Described by Blanford as found near Lake Sirikal in Pamir. 

7. L. peguenata, Blyth. 

The Phou Harb. 

Vera. — Yung, Burn. j 

Habitat. — A hare much resembling H. ruficandataa, but with the tail 
black above 5 found in Pegu, inhabiting the open country within or beyond 
the range of forests. (Blyth). 

9 . L. ruficaadatna, Geoff, 

Tub Common Indian Harb. 

Vem- —Khargosky lemma , HlND.f Kkarra , sarrd , Beng. ; Molol , Go HD. ; 
Kharra , C. P. 

Habitat. — From the foot of the Himalaya, southwards to the Goda- 
very on the east, and on the wc*st ar far as the Taptf at least, perhaps 
further, extending from the Panjdb to Assam. It is also supposed to be 
found in Afghdmstan. 

9* L. stokcxkaous, W. Blanf. 

Habitat. — A species closely allied to L. paateoab, found in the Thlan 
Shan range, north and north-west of Kishgar, by Dr- 8toHcika. 

10. L. tibetaaas, Vtgne, Waterhouse . 

The’ Tibet Harb. 

Habitat.— Little Tibet and Ladakh, 
it. L. jraifcaadaaria, Gunther. 

Thb Yarkand Harb. 

Vera,— Toskkhath Yarkandi 
Habitat.— The plains of Ydrkand and Kdshgar. 
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| Food. — AH the species of Lepus arc probably used as articles of ifood, 
but they are as a rule dry and tasteless, and by no means so good for 
the table as the European hare. In his list of “ Mammals used for Food ” 
in the Industrial Survey of India % Dr. Forbes Watson mentions Lepus 
nigricollis, L. pallipes, L, peguensis, and L. ruficaudatus. Of these L. 
nigricollis is generally considered the best, one writer describing it as 
M nearly, if not quite, equal to the English hare in flavour.*’ 

Domestic. — The fur is valuable in trade, being used largely for linings, 
cloaks, &c., also in the manufacture of felt for hats. Referring to the 
| latter use, the author of the article “Hare** in Spons' Encyclopaedia 
j writes: “ It is about the best hair for hat-maker’s purposes/' In his list 
of “ Furs and Fur-bearing Mammals ” Dr. Forbes Watson gives only 
I Lepus nigricollis, L- pallipes, and L. ruficaudatus, but the other species 
j found in Thibet and YArkand are doubtless equally valuable. 

: Lagomys, Cud . 

! The Pikas, or Mouse-Hares. 

A genus of sm«ili and robust animals, short-eared and tailless, referred by 
j derdon to the family of Leporidae or Hires, but separated by Blanford, 
in his account of the Mammalia of the second Yarkand Mission, as a distinct 
family, LagOOtyidJE. It is convenient for the purposes of this work to con- 
| sider them under Jordon's classification as Hares. The species are : — 

X. Lagomys aurituSi W , Blanf . 

| Habitat. — A species differing from L. roylei in having much longer 
, ears and a lighter colour. Found on the Panong lake, but probably also 
! a native of other parts of LadAkh. 

2. L. curzoniae, Hodgson. 
j Vem.— -Phise-karin* Korzak. 

Habitat. — Th$ higher ranges of the HimAlaya from 14,000 to 19,000 
feet. It has been found in Ladakh and Sikkim. 

! 3. L. griseusi W. Blanf. 

j Habitat —Resembles L. auritos, but amongst other differences has 
| longer and softer hair, of a grey colour. Found in the Kuenlun Range in 
j YArkand, south of the Sunju pass. 
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4. L. iadacensis, Gunther. 

The Ladakh Pika. 

ytm.~Zabra r karin, pkise Marin, Ladakh. 

Habitat. — A species found in the high plateaux of l^tdakh, with a full 
and very soft fur, and separated by Blanford from L. curzooiat, witn 
which it was formerly supposed to be identical. 

5. L. macrotis, Gunther . 

Retained by Blanford as a distinct species, though he is strongly dis- 
posed to suspect that L. auritus is the summer, and L. macrotis, the 
winter, form of the same species. First described by GUnther, found by 
the Sec ond YArkand Mission, at a place called Duba on the north side of 
the Kuenlun. 

6 . L. roylei, Ogilby. 

The Himalayan Mouse-hare. 

Vein. — Rang-runt, ot rang-dmni , Kijnawar. 

Habitat.— Of he Himalaya from Kashmir to Sikkim. The spectfcs was 
first made known through a specimen obtained by Royle from the Ch6r 
Mountain, near Simla. 

7. L< rufescens, Gray. 

Habitat.— Afghanistan and Persia. 

H. 48 



Products of India \ 


Hartshorn ; Ivy. 


(J • Murray.) 


HEDERA 

Helix. 


Several other species have been described by various writers, but all j 
have been referred by Stanford to one or other of the above species. 

Domestic Use.— Dr. Forbes Watson mentions Lagomys roylei, pro- ; 
bably the only species known to him, as yielding useful fur. It is pro- 
bable, however, from the descriptions of the furs of the other species, that 
they also may be of value. 

Hariali Grass, see Cynodon Dactylon, Pers Vol. II., 678. 

Haricot Bean, see Dolichos Lablab, Vol. III., 184, also Phaseolus, Vol. V. 

Haritaki Nut, see Terminal]* Chebuls, Vol. VI. 

Hartshorn. 

'Vem.—SabarsinghaiH, Guj. ; Swa/dngh, Mar.; Mrigasrinpa, Sans. 

Medicine — The antlfr of the deer, incinerated m closed vessels, is 
used in painful affections of the heart, pleurodynia, sciatica, and lumbago. ' 
It is given in doses of about twenty-two grains with clarified butter. { U C. i 
Dutt .J In former times hartshorn was used for the manufacture of am- ( 
monia (see Ammonic chloride, Vol. I., 219). (For further information ; 
consult Homs), 

Hawthorn, see Crat*grus, Vo 1 . II. , 5R3. j 

Hay and Hay-making, see Fodder, Vo!. III., 407 ; also in Appendix. 

Hazel Nut, see Corylus, Vo!. II., 574. 

HEDERA, Linn. / Gen. PL, /.. 9^6. 

A gt-nustif shrub-;, which chmb extcnMvtly on smalt trees, comprising two 
H which one found in all ih* t-mperato m ginm. of the Old World, 

J h* jrwrif name Hhh-ka ,s probably <i«*nvrd tr<#fn a Critic \\<*id hair a t sig- 
»»»! v irur 1 <-*»«, while the bullish. Ivy, is from tev, a woid of the same langu- 
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Fup. 


iniving a coni, 
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Hedera Helix, Linn.; FK Br. InJ II. % ?j*j / Araliacfx. 

Thf Jvy. 

Vern.— Dudela, Nffai ; / ah lab* Rfhvk; Ifalbambar , arhumbn}, (Jhrl- 
I'M), hurol (C'HCN ah). Kurt, karnr Br uni brum dak-iri t Bea.O, 

Kurbaru, ka or,<» i. kndioli (SoiLFj), Bandit, iKcmvon), Pli.; Par&ata, • 
PrMixr ; Kami ant, manrtia, Kashmir. 

References. — Brandis, Far. F!. t ; On nd!r, Wan. Tinth , 2’a ; $frxcarf t 
Pb. /*/., i to ; rt/.w, Tour in Hacti r a and KM.^iin, .1 grt, H.ir*, S< r. 
' 7 *>urn. (Old Sr*if\), AVI'., ; Irvin?. Mat* Med Patna. „■ /t - « ! 
bius f ni t Him. Hist , j‘t I; Birdicr-ad, P* . 44; B»rmn 4 * \ 

In Pe'i'P r f, 4J4. ]42 , Indian bores/ ft, A I/I , , Balfour, i i\ /.->/> , JJ . , ' 

Ju; Smithy Pic., 224 ; (Inst'ttrer ■- Ms sort and Cartg, /. ft ■ Shshfur j 
Hist., t 9 , iiannu, rj - Dera Ism at! Kk.*n\ r<j. 

Habitat. — A large wood) climber cf the Himalaya, at altitudes from j 
to 10,000 feet* and of the KhAsta HilK. from 4.0 ,. >\ to <mh>o feet. | 
Medicine. — The Ivy was at one time highl\ valued ;n irudirine, but is \ 
n*»w almost completely discarded. Dr. Irvine, how ever, in his Materia 1 
M'dica if remarks ** lvv leaves are used to stimulate sores, arid J 

fho FlERRXEh to purge. M { 

Food and Fodder,— Dr. Stewart writes : “ It is stated Jo be a favourite ! 
of goats, and in Ku'u (he th wv.s are s ud to be ,i&d od to the beer • 
the country to make it strong.’* Its bfkrik.s atlord abundance of h*od for 1 
h'nk. 

Structure of the Wood,— While, soft, porous. Wright 34ft per cubic 
foot. 
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HEDYCHIUM. H edgta and Fences 

58 Hedges & Fences— U st of woody plants uskd fok — 

For fuller particulars on this subject consult Claghorn’s Forests and 
Gardens of India, pp . soi-str. 

Agave americana and Tiyipara (extensively employed for railway hedges 
throughout India). 

Acada— various species, especially Farnesiana (cut down and used as 
dry fences). 

Bambusa— various species of Bamboo arc grown as hedges. 

Bauhinia racemose. 

Cactus and Optuttia species (used in Madras and the hotter parts of India). 
Cnaalpinia sepiaria, Sappan and Bondocella. 

Carissa Carandaa and aptaariimi. 

Caparis (various species used in Upper India). 

Bodonea riscosa. 

Erythrina indica (grown in hedges). 

Euphorbia Royleana (frequent on the lower hills). 

E. Tirucalli (in the plains). 

Grewia multiflora, and G. oppoaitifolia. 

Helicteres Isora. 

Hibiscus (various species). 

Hippophse rhamnoides (on the higher Himalaya). 

Hypericum Hookerianom. 

Jatropha C ureas. 

J. glandulifera (extremely abundant in Bengal). 

Lawsonia alba (very useful and ornamental). 

SrSSr tiCMUta ] (by the hil1 tribcs of l, ' e Eastern Him 4 la\a). 
Moras (several forms). 

Mjmune africana (occasional on the Himalaya). 

Paadanus odoratissima. 

Parkinaonia aculeata (largely used in Madras). 

PaQaSthai tithymaloides (mi introduced American plant, extensively used 
in Bengal). 

Pfthecolobittm dulce. 

Polyalthia longifolia (sown thick, is used as a hedge in Calcutta, and if 
well trimmed and kept down, it closely resembles the beech hedges of 
' England). 

* V* Quercua pacbyphylla, 

Randia dumetorum. 

Rosa macrophylla. 

Sesbaaia aegyptiaca and grandiflora. 

Spiraea sorbifoUa and other species (in the Himalaya). 

Streblus asper. 

Zisyphus— various species both as hedges and dry fences. 

HEDYCHIUM, Kirn.; Gen. PL , II I . , 642. 

A genus of plants belonging to the Natural Order Scitamine/K, inihe 
Tribe ZtNGlBttKK«, wh*.h comprises about Indian species, of which oneunrim- 
portai# economically, while some of the others arc much cultivated as garden 
plants, and known as Garland Flowers. TTie finest of these is Hi|DV- 
CHJUM coronarium, of which Roxburgh wrote : "This tq me is the most 
charming of all the plants of this Natural Order that 1 have met with ; the 
great length of time it continues to throw out a profusion of large, beautiful, 
fragrant blossoms, makes it particularly desirable." 

H. 58 

c 

« # 




Products of India . 


207 


Kftpur«fcAchrL 


< 7.^0 hedvjhium 


nedychtum spicatum, Ham . ; Scitanine®. 

The Lesser Galangal of Ainslie , according to Royle but not 
of other Authors ; see Aipinia officiaarum, Nance, VoL I., 
* 95 ' 

Vcrn. — Sit rutl, kapur kachri, Hind. j Kachur-kacha , kapur kachri, ban- 
ha Id i. N.-W.P. j Kachur -kachu , ban kela, sdki, bankaidi, Ichor , tkaltri, 
shedmri, (Baser root) —kafir kachri, kachur , Pb, ; Jir, sucti, Bone.; 
Kapur hrackari , Mar., Guz. ; Shimai-ktch-chilik kishangu, Tam.; 4fo- 
purakdchaU , Sans. 

References. — Stewart, Pb. PL, SS 9 ; Pharm. tnd ., Jji/ Ainslie, Hat. 
Ind .. /., / O'Shaughnessr , Bang. Dispens., <52; Dymock , Mat. Med . 

H/. /w/., $d., 780 ; S. Arjun , Bomb. Drugs, tel / Afed. 7 ’c^. Ajmir , 

142 ; Irvine, Mat. Med, Patna, 48; Atkinson , /ftm. 7#, 774; j 

Bird-mood, Bomb. Pr «?7 ; Boyle, JU. Him. Bot , /., J5<5 ■ Buck. Dyes and ; 
Tans, N.-W. P., / Liotard, Dyes, App ., Ill / Balfour, Cyclop., j 

//., jo. j 

Habitat. — Common in parts of the Panjdb Himalaya, and Nepil, at { 
an altitude of from 3,300 to 7,500 feet. 

Dye.- The aromatic root-stocrs are often used as an auxiliary in 
dyeing, to impart a pleasant smell to the fabric, and are chiefly employed 
along with henna dye (Lawsonia alba) in preparing the cloth known in 
the North-West Provinces as Aialagiri . They are sometimes confused ■. 
with the yellow root -stocks of Curcwna aromatica, Salisb . (Ccnf. Vol. II., > 
t»55-) In the bazArs these root-stocks are known as Kapur-kachri‘, or kachur , j 
Medicine. -Kapu r-kachri is found in the drug-shops of India in slices, * 
varying in thickness, and from 4 inch in diameter to much smaller sizes. 5 
These slices are starchy, white internally, reddish brown externally, have 1 
a strongly aromatic odour, and a pungent, bitter taste. There are two 
varieties, the Indian and Chinese, the latter of which is larger, whiter, 
and less pungent. By the Natives they are much used as stomachic, car- 
minative, tonic, and stimulant medicines. Kapur*kachri is f»orM>fiicina1, 
but it is mentioned in the Indian Pharmacopoeia. According to Baden 
Powell, it is principally employed in veterinary medicine. j 

Royle considered tne lesser Galangal of Ainslie to be this plant, but \ 
apparently incorrectly. The description, properties, and vernacular names | 
in the Materia Indica seem to point to Arnslie’s plant being the true lesser j 
Galangal— Aipinia offiemarum. The medicinal uses of the two are, how- 1 
ever, very similar, and indeed considerable confusion seems to have 
ex sted in the species of Curcuma, Alpinia, Araomum, and Hcdychiam. 
The reader is referred for further information to the articles on those 
genera in Vol a. I. and II. 

Domestic and Sacred UtB.-Kafmr-kachri is the principal ingredient in 
the three kinds of abjr or scented powder used as a perfume, and by the 
Hindus in their religious ceremonies. It is said also to protect cloth [ 
from the attacks of insects. In GarhwAl it is employed to wash the newly j 
married. Madden affirms that the pounded root is smoked in the j 
hookah with tobacco. The leaves (sheauri—- Simla! are twisted and made 
into mats which constitute the chief sleeping mats used by the hill people. | 
Special Opinions.— Is used in cooking : when meat is tough, or , 
when dql does not easily break up, a piece of the dried fruit iaptttin the j 
d*gehi. Is known as iachri in the Lower Panjdb” {Surgoon^Major j 
C. W. Calthrop , M.D., Morar). A large quantity is imported 'nto Bombay 
from China; it is chiefly used as a perfume and in anaking abir ” (Dr* 
Dymock, Bombay). 

Trade.— As mentioned aboVe, two forms are sold in India, one of home 
production, the other imported from China. According to Dymock the lat- 
ter reaches India via Singapore, while the former is received in Bombay 
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from Kumdon. The Indian variety is the more valuable, fetching R5 a 
maund of 3;jlb, while the Chinese only sells for £4.$, Since the plant 
is immensely abundant on the Western Himalaya, as, for example, in the 
immediate vicinity of Simla, it is somewhat surprising that the admittedly 
inferior Chinese root should be imported at all. Sir Edward Buck, in his 
Dyes and Tans of the North - West Provinces , gives the export from Kumdon 
in 1875-76 as 95I cwb, and also states that in the same year 95^ cwt. was 
exported from Garhwdl and 40I from the Bijnor District. In Davies’ 
Trade Report 25 maunds are given as the annual export via Pcshdwar 
to Afghanistan. 

HEDYOT2S, Linn.; Gen. PL , //„ 56 , 

A genus of hcibs, undei shrubs or shrubs, of the Natural Order Roriackae, 
comprising about species, chiefly natives of Tropical A«u. Of Home 

57 are Indian, but few are ol known economic value. The Titnous dxe-produet, 
the Chav -root of Madras, was until recently supposed to be derived from 
Hedy otls uxnbcllata, but this has now been reduced to Oldeulandia um- 
bellata. 

Hedyotis Auricutaria, Linn. t Ft. Br. I ml.. III., $ ; />’«././, Ic. Pi. 

[, hid . Or., t. / Ki:biai:kjt. 

Syn. — H. NERVOSA, Walt.; H. rROCVMBKNS, Walt. ; H. I.l NEAT A, Wail, 
not of Roxb.f H. COST AT A v Br. ; H. MUU 1 C.UM.LS, Si hid! . ; H. VENUSA, 
Korth.; Metabolus VkNosus, Bl . ; Sekkmacoce hiseida, Miq.; i S, 
LI NEAT A, k'oxb . 

Vera. — Gatta-colla, Sj sr. m 

References.— R 0 . *t>., FI. I,,J„ F.d. C.B.C.IU, n 4 ; Fheede, Hart. Malab., 
32 : En. PI. Zeyl 1 42 ; Bombay Gaoeiit'cr {Kouara), A'*'., 4,5. 

Habitat. — Eastern Bengal from Nepal, Sikkim, and the Kha^ia Moun- 
tains to Assam, Chittagong, Manipur, Burma, and southward to Malacca ; 
also a native of the Western Peninsula, from Kar.dra southwards ; and 
abundant in Ceylon. "** 

Food. — According to the account in the Enunteratio Plantarum Zev 
lama, “the leaves are boded, after being cut very small, and eaten by 
the Cinghatesc with their rice/' 

H, capitellata, Wall FI. Br . hid.. ///., s 6. 

Syn. Hp.dyotis Fimlaysonia, Wall.; Oldrnlandia rubioides, .1 *iq m 

Vem.— Bakrelara, PahakiA; Kalhenyok. Lepcha. 

R^erences. Kura in Journ . A\. Soc , 1*77, //., r.iS (exrl. var. y \ • 
Gamble, Tree*;, Shrubs, &c., of Darjiling, 4S ; McCann, Dvcs ami Tans, 
Ben#., 1 ,9. 

Habitat. — In the hlora of British India it is stated that this climber 
occurs only in the Malay Peninsula from Ten as scrim to Malacca Gamble 
includes it in his Ltst of 7 rees, of the Darjeeling District . This seems 

to require confirmation, however, especially as he describes the plant as “a 
soft-wooded climber of the Term” According to Watt (Cal. Exhib. Cat.) 
it is plentiful upon the Burma- Main pur frontier, which may be its most 
westerly habitat, but it is quite herbaceous, with hollow stems, and except 
in the root or the portion of the stem immediately above ground. doffes not 
possess anything that could be called vs nod \ the stems are in fact ht>Ho\v. 
It is probable that Gamble refers to H. scandens, Roxb , a climber of the 
tropical and sub-tropical Himalaya to the Khdsia Hills, Chittagong and 
Burma. 

Dye.— Gamble, speaking of the plant referred bv him to H. capittllata, 
Wall ., says that ** it is used by the Lopchns as a green dye,” and fha| “ the 
green leaves are put into water and infused, and the doth to fn: dyed stfteped 
m the infusion.” Mr. Gamble also states that the Paharias employ it 
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mixed with the leaves of Lucnlia as a blue dye, but he expresses his opinion 
that it is of value more as a mordant than a real dye. Dr. G. Watt, 
however, in the Calcutta Exhibition Catalogue, remarks : u 1 found no 
trace of the use of either species (H. capitellata and H. i c a nd cns) as a blue 
dye among the Nagasj although both plants are very plentiful, the Nagas 
regularly import from Manipur and Assam the room dye (Strobilanthes 
flaccidifolins).” Dr. Schtich says of H. capitellata, Wall . : “The Lep- 
chas grind up the green leaves and steep the article to be dyed in the 
infusion.” “It yields a green dye.” 

From the preceding remarks, as also those under Baccaurea sapida, 

( Vol. I., 362) it is dear that there must be some mistake regarding this dye* 
stuff, and it therefore seems highly desirable that the whole subject should 
be re-investigated. Definite information is wanting as to the actual species 
of Hedyotis used by the Lepchas, as to whether it be used as a true dve 
or as a mofdant, and as to the plant mixed with it (if any) to produce the 
green colour. 

Food. — Gamble, in his account of the plant referred by him to H. capi- 
tellata, Wall., writes : “The leaves are eaten by Lepchas.” 

Hedyotis nitida, Wight. & Am. ; Ft. Hr. Jnd., III., hr; Bcdd., Ic. 

Syn.~ H, Nbkshna, Am . „• H. glabella, Br . 2nd . Or., /. j6. 

Vera. 

References.— Thnattes, Fn . Pl. Zeyl., ; Bombay Gazetteer (Kandra), 
X 

Habitat,— Western Peninsula from Dharwar southwards to Travancore : 
and Ceylon. ! 

Food .— “1 he lew * s of this plant are finely chopped up, boiled, and ; 
eaten with rice, by the Cmghalese.” (Thwaife). j 

H, umbellata, Wall., see Oldenlaodia umbellate, Linn. ; 

HEDYSARUM, Linn . / Gen. PL, /., 5 / 0 . 

A genus of herbs, belonging to the Natural Order Lfouwkos*, which num- 
bers amongst its species the valuable European fodder plant, the Sainfoin , 

H. onobrychis, linn, lire eight Indian species, however, seem to be of no 
value as fodder; though a new specie*. H. Wright ianum, Aitch. ct Baker, 
discovered by Aitchison while with the Afghan Delimitation Commission, is 
described by him as being greedily eaten by goats and sheep. No attempt 
seems up to this time to nave been made to introduce the cultivation cither 
of Sainfoin or of the Spanish Sainfoin (H. coronarium) into India, a fact 
probably due to the laig© number of indigenous fodder plants already available. 

HELIANTHUS, Linn, t Cen. PL, 11 ., 37 b. 

A genus of coarse tall herbs (of the Natural Order Composite,) which has 
no species indigenous to India, two, however, are much cultivated, and are 
very important economically. 

Helianthus annuus, Linn.; R<*xb. t FI. Ind. t Ed. C.J3.C . , boy ; 

The Sunflower. [ Composite. 

Vern. — Surajmukhi, Hind.; Surf a muki, *huria Rkvg. ; sxmj-k <- 

jhar 9 Dec.; Surajntaki , szryakonfa, HoMB.; Brahmcka, snrafiH* }K>, 
Mar.; Aditva lhak'i-t hettu\ podda’trw-gudda-chfttu, or fnkldtt-lirit- 
* gudu ekettu, Tf.l.; Suria-mukhi , Sans, j xiulGaflab, dftiibt, l*CR$. 

References. ^ Elliot, FI. A ndhr, t 1 2, i$4$ Modern Sheriff ^t*pp. /'harm. 
/W., 22 $ Year Book Vharm., r<S77, thQ: Lisboa, l 7 . Pi. Bomb., ie;, t 1 
91 9 Crooke, Dyeing, 424, 5 13 ; Ain-t*Akbart, Bloehma nn\ Trans , /., • 

Spans. Eneyelop., pJ U, 14a • Balfour, Lyrtop., 11 ., S- , Smith, Die., joy. 
hew Off. Guide to the Mus. of he. Sot., b'S ; IF. II’. Hunter, Orissa, 11 
f 79 ; Gazetteer, Mysore and Centre, I. , 61 , Official Correspondence. Agrj. ; 
Key, and Cam. Dipt., tW> #$77. 
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Habitat.— An annual herb, bearing large, flat, circular flower-heads ; 
said to be a native of Mexico and Peru, and to have been introduced into 
Europe about the end of the sixteenth century* It may be of interest to 
note that the Aftdbi % or sun-flower, is mentioned in the Ain*uAkbar{ as 
a flower cultivated for ornamental purposes during the reign of Akbar. 
It is largely cultivated in China and Tartary, also in Russia, Germany, 
Italy, and France, and to a small extent in India, where, however, it is 
chiefly grown in gardens. It succeeds well in gardens in the plains, 
flowering during the cold season, and in the hills during the summer ; in 
many hill stations indeed, and markedly so in Simla, it has spread from 
the gardens to the hill-sides, and, with the dMia t is rapidly becoming 
naturalised. 

Cultivation. —The experimental cultivation of the sun-flower in India 
was first undertaken at Bangalore in 1873, for the purpose of testing its 
value in the reclamation of marshy land, and its efficiency in removing 
malaria from swampy districts. This latter virtue had been drawn atten- 
tion to in a paper presented to the Sori^t^ de Th£rapcutique, which de- 
scribed the wonderful effects obtained by its cultivation in Holland. These 
experiments, however, proved that the malaria-dispelling virtues, attributed 
to the plant, did not exist, though the drainage which had to be employed 
before it would thrive, naturally improved the climate of the district. Having 
thus begun, the cultivation of the sun- flower was continued, up to the end of 
1877, with the view of utilising it profitably in the extraction of the oil, and 
other economic products to be obtained from its seeds, stem, &c. The last 
official report regarding the results of this continued cultivation, however, 
dated November 1877, contains a resolution by the Government of 
India, to the effect that pending the receipt of reports on the chemical 
analysis of the oil, it did not seem necessary to continue the experimental 
cultivation further. This decision was based on the fact, that the results, up 
to that time, proved that the cost of production of the oil did not pesmit of 
profitable cultivation. Since the date of this decision, no further efforts 
seem to have been made. 

Dye.— According to Balfour “the blossoms yield a brilliant, lasting, 
useful dye.* 1 Grookes states that the petals are peculiarly rich in the 
amorphous resinous substance— Xanthin— the base of the yellow pigment 
from which they derive their colour. The sbbos contain nelianthtc acid , 
which, when treated with hydrochloric acid in a current of hydrogen, is 
resolved into glucose and a violet dye. 

Fibre* — A useful textile fibre is obtained from the stales. ( Spons 9 
Encyclopaedia ; Balfour* t Cyclopaedia, &c-). 

Oil.— The Oil obtained by expression from the ssbds is the most impor- 
tant product of the sun-flower, and is valuable for many purposes. When 
pure it is said to be equal to olive or almond oil for culinary and table pur- 
poses; indeed, it is much used for adulterating these more valuable oils, 
especially in Russia* The oil obtained from the plants grown at Banga- 
lore, however, was found to be greatly inferior for table purposes. Further, 
inareporton the subject by the Superintendent of the Experimental Farm, 
it is stated that the Madras Railway Company condemned it as an 
illuminating oil, after a series of trials, since tney found that its thinness 
unfitted it Tor fast running trains ; the Superintendent of l he Centra} Jail 
found that it dried too slowly to be useful in paint ; the Ordnance Depart- 
ment found that it answered all the purposes required in the arsenal* but 
the price at which it was offered was greater than that of the equally good 
Rangoon oil. It was found also that four times the quantity as compared 
with castor oil was required for lubricating machinery, thus necessiftting 
extra attention, and consequently increased expenditure. The author of 
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the article on this subject in Spans' Encyclopaedia writes: 44 The chief 
industrial applications of the oil are for woollen dressing, lighting, and 
candle and soap-making ; for the last mentioned purposes it is superior 
to most oils.” in the form of Oil-cakb it is a valuable food for cattle and 
poultry. 

A consideration of the uses of this product, and the attempts which, 
have been made to employ it in India, seems to indicate that it is certainly 
of value, but that the cost of production by present methods is too great to 
encourage any hope of its competing as a lubricant, table oil, or illumi- 
nating material with other oils of perhaps greater utility, and certainly of 
lower J price It is also doubtful whether it could be exported profitably 
for other industrial purposes. 

Food and Fodder.— 41 In Russia the sbeds are sold in the streets and 
eaten as nuts’' (Smith). They are also roasted and used as a substitute 
for coffee. 

They arc highly valued for feeding sheep, pigs, poultry, pigeons, rab- 
bits, &c., and are considered superior to linseed Tor cattle. In many parts 
of Europe, indeed, the plant is cultivated extensively owing to its seeds 
forming a useful food for domestic animals. The oil-cakb also, as 
already mentioned, is used to feed cattle. Tbe leaves are said to be 
valuable as fodder for md horses, but Oolonel B odd am records 

the fact that 44 in Mysore the cattle do not take to them so readily as in Eu- 
rope.’ ' 

Domestic Uses.— The leaves and stalks make a valuable manure, either 
directly ploughed in or as a box manure after being used as cattle litter. 
The stalks are said to be useful as fuel, and to yield potash from their 
ashes. 

Smith observes that 44 it is an excellent plant for bees, large quantities 
of honey and wax being obtained from the flowers. 


Helianthus tuberosus, Linn . DC. Prodr . , V. t 590. 

The Jerusalem Artichoke. 

Vem — MatticMk . Hind.; Brakmoka , Bing. ; Atipich > N.-W. P. & Pb. : 
Hattichtk , Mar.; H attic h6k , Gut. 

References. — DC. Origin Cult. PI., 42 J Perminger, Man . of Gardening far 
India , 160 ; Atkinson, Ec. Prod. N.-W. P , pt. V.,18; Lisboa, C. PL 
Bomb., 16* ; Bird mood , Bomb. Pr., 164 ; Reports, Dir. Lend Pec. and 
Agri Bengal; Dir. Land Pec. and Agri Poona ; Collector of Cudda- 
pah Dist. t Madras; Smith, Die., 228; Journ. Agri. Hort . Svc., 187J-74, 
Vol. /F. f Secs, t, 4 ; Gaeetteer , Mysore and Coorg , J, % tij. 

Habitat. — A perennial herb, attaining a height of 6 to 10 feet, with rod- 
stems, and solitary terminal yellow flowers. It is, according to 
DeOandofle, a native of North-East America. Cultivated generally in 1 
the gardens of Europeans in India, and, according to Atkinson, 44 is! 
slowly making its way amongst the Natives.” The English name Jcru- } 
salem Artichoke is a corruption of the Italian girasole , meaning sunflower, } 
combined with an allusion to the artichoke-like flavour of the root. f 

Cultivation. — The Jerusalem artichoke was first introduced into Eu- { 
rope at the Famese Garden at Rome about 300 years ago, and rapid!) ; 
spread over Europe. It was cultivated for its roots, which, before potatoes j 
Tk re 1 0W, V were wore used as an article of food than they are now. j 
f hc plant is, however, still much cultivated both in Europe md in this j 
country. Regarding the method of cultivation Fermingor writes : 44 The • 
ordinary soil of the garden generally suits it w ithout the addition of much j 
manure. The tubers are put into the ground in May. in rows about a foot j 
ami a half apart, and with the same distance between each plant, and | 

three inches deep. ' *• - 


>4 A 


The plants grow to three or four fed high, and pro- 
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HELICTERES The East Indian Screw tree. 

Isora. 

duce their sunflower-like blossoms in abundance j these possibly it would 
be of considerable advantage to remove before they open. When the tubers 
are taken up they should be stored away in large flower-pots, well covered 
with earth, or they will be liable to shrink ana shrivel from exposure to 
the air.” The Director of Land Records and Agriculture, Bengal, how- 
ever, writing of the propagation of this plant by seed, directs that they 
should be sown in August so as to allow of the removal of the plants m 
November without disturbing the roots. The following report regarding 
its cultivation in Bombay has also been received from the Director 
of Land Records and Agriculture. Poona : 44 This vegetable is sparingly 
grown; it is propagated by tubers and requires rich loam. In the latter 
part of May the eyes are planted ij feet apart in furrows at a depth of 
about three inches, and arc watered every tenth day. As the plants grow 
they should be earthed up like potatoes. The plants flower b> the end of 
August, w hen watering is stopped, and after the plants have drLd up the 
crop is dug out. The tubers for the next year’s propagation are kept 
buried in sard in the shade. The acre yield is at about 3 ions." 

Fibre. - The stems are said by Balfour 10 yield a rich textile fibre. 
Food. — The TUBERors roots are used as a -vegetable. Champlain, 
in 1603, found the root thus employed by the natives of North America ; 
he wrote, that they ate 44 roots which they cultivate and which taste like an 
artichoke." 

The plant was brought to Europe as already described, thence prob- 
ably it was introduced into India, w here it i* much eaten by Europeans ar.d 
to a small extent by Native*. In Kathiawar it 1* boiled m milk, and i* 
considered, by the Natives, a strengthening vegetable. It is generally 
said to be more wholesome and nutritious than the potato, and may W 
given to invalids when abstinence from other vegetable food is neces- 
sary. 

HELICTERES, Linn. ; Gin. Pi . , 220 , **’ 

A genu" nf the Natural Order SrKRCt l.lACK.fr, comprising 10 Indian spfiic', 
of which only one is. of known economic value. 

92 j Heticteres Isora, Linn. ; Wight, Ic„ t. 18 a ; FI. Hr. JnJ., jfijt ; 

i STFRCL'LIACEJE. 

1 

j The East Indian Screw tree. 

j Syn. -Hm.ictkrks chrvsocalyk. Mia; H. Roxshukghu, G. Don. 

Vern. — Marapkali . ntaror-phulli , jonkaphal, bhendu, Hi mu, ; Atmorj, 
Bf.ng. i Renta, sakomsang, Kol. ; Ai/etn, KjIahwar ; Petchumra, San- 
tai. ; .V"'*, Mm.. (S H.); Mnri-muri , L’fuya ; Alta, 
dhamin, MoNGHYk ; Mar^rphat, bher.du, N.-W P. ; Marorphah, kupa • , 
f (Ba/ar mu IT ->marorfhalt), Ph. ; b€>?*u la , P. ; Marart*ke^\.'> 

j waradsing, kevan, tewt «/, dhamni, I>FC. ; Itnh, Gohavkhi ; A him**, 

I kevean, he- ana, (the Bum 11. ; AVrran, Mak . 5 Murd /- 

airrg, Gl’ 7 .; Valumhfrt, laiimprin, raiLtmpiri t T\M ; SMiU, irti'ii 
svamati, ddasyamult, gubaJa>ra, Tkl. 1 Kori~huta % Ki'BKU j Antet\ 
Bamwwaj Kavargi, MS. } Khwngifhe, tha^^uay-khvee, ttfRMl. . Z tma 
gnha.Hncya-gaw, Sing.; Avsartani, mriga-shwga. Sans; Risht-hur 
p*>t halt, Pkrs. 

References. — Fl. Ind., Ed. C.R.C., 5 «vJ Kttre, Fur. Fl* Burnt., 
/ , tt?\ Brdaotne, Jhl.Sylv . Anal. Gen., t. g; Gamble. Man, Tfmh..#) , 
Oats. Gib*., fintufj. El., 2 i ; Stewart, Eh. PI., 2$; Eh t*'f , hi , Andh* 
* n > *7* ; Autvie, Mitt. Inti., It. t 4.17; O'Shanghae^v, Eft.?. /■>’_• 

pen’-. ll* : f\ C. Dutt, Mat Med. lit nd., 2<) 1 ; Dynto* A, Mat.Mfd. l» - 
lad., 2nd fid., 1 tj ; Vharmaeng. Ind., I 231 ; S. Atjun, Ham, Eh e.CS r,; 
Afurmy, JV. and D*ug\, Stud, 5^ ; Mtd. 7 «»/>., A fnitr, tj* f p’lJJ 
Pharm., i%7«, 2tfj ; Irvine, Mat. Med. Patna, A6 ; Movdeen 
Mat. Med., Madras, 67 ; Atkinson, Him, 730 i Liiboe, b- * 1 

H. 92 



Products of India. 


2>3 


The Fibre of the Indian Screw tree- (J. Murray.) 


HELICTERES 

Isora. 


Bom., tty { Bird wood) Bomb . Pr., to ; Liotard , Taper-making Mat., 14 1 
Cross, Sevan, King, Rep. on Indian fibres., to, S 3 1 Rev. A. Campbell, 
Ec. Pr., Chut in Nagpur, A 44 5 ; Mason, Burma and Its People, 5 02 , 7S3 ; 
Indian Forester, IV., 2*8, 233, 323 ; VIII., 417 / /X, 274, d2$. *2*; A //., 

7 / XIII., t/9; XIV., 2t/> ; Balfour, Cyelop., II., 32 ; treasury, of 
Rot., I., 575 j AVw Report, rS 79 , 34 ; Nor. Admit. Rep., Ch. Nagpur, ib^St 
6,2b; ReP* hxb. Farm , Madras, tbfig, 9 • Maara s Man. of Arimn., 
I-* 3*3 * Caaetteers : — Mysore and Coorg , /. 5.? ; Rajput a ms , 26 ■ N.-W . 

A. 7 P / /E., /*!>. ; .v///., 25 i jifF., 7 r. 

Habitat. — A large arborescent shrub of the dry forests throughout j 
Central and Western India, as far west as Jamu, the Central Peninsula, j 
and C eylon. ( FI . Hr. hid.). According to Stewart and other writers it } 
is found wild in the Siwatik trac for some distance into the Panjdb. 

Fibre. — The fjbrk extracted from the bast is strong, thin, silvery, • 
and retie ulaled, and when combed resembles jute in appearance, fn : 
the report on Indian Fibres by Cross, Bevan, King and Watt, the follow- j 
ing analysis is given : moisture, fo'8 ; ash 3*! ; cellulose, 567 ; and as the j 
result of hvdrolosis, a {by boiling for 5 minutes in a 1 per cent, solution of 1 
t a 11 Stic soda) 1*0 , b tby boiling for an hour) 20 2 per cent, of weight were 
lost. The length of tne ultimate fibre is 1 — 2 mm. The fibre is very 
useful for cordage, rough sacking, and canvas, and would appear also . 
to be suitable* for paper-making. The following extract from the* report i 
of the Madras Uxpc*: irm.ri*! Farms for 1*84 is of interest: •'This! 
fibre, a sample of which was exhibited at the Madras Agricultural Exhibi- 
tion of 1S83, and atti acted the attention of the judge s, was identified 
bv Professor Lawson as H. Isora, and enquires were instituted to 
ascertain its local distribution and the quantity that would be hke'.v 
!•> hr available for commerce. It is found chiefly in South Hand: a, 
Malabar. Kurnul, Gan ( am, and Coimbatore, but there is nothing 
:u curate!) known as to the quantity that could be made available 
fo? trade. A sample wa«t procured from Kurnul and forwarded to 
Messrs. Arbuth not & Company for trial, bm from a report that has 
been recently received from them, it would not appear that this fibre 
s suitable fur weaving. It is probably adapted only for cordage.” : 
I he report makes no reference to any trial having been made of it as a j 
pap* r-maUr.g material. 

Medicine — 'I ho t'trst’LK, which consists of 3 linear, in any -seeded car- • 
p*'»S spirally twisted, and terminating in a thick point to form :i ce>ne from j 
1 i to 2 inches long, has long been employed med iirally in India, and is 1 
Mill one of the commonest bazar drug-- in most pars o? »he luuntry. It?» ! 
use, however, seems to depend almost er tirel\ on the ancient •‘theory oi ■ 
signatures/’ the peculiarly t wiled carpels being supposed to resemble the , 
folds of the intestine It is accordingly chiefly employed in intestinal com- 
plaints, entering into m<st native proscriptions for colic, flatulent. c, 1 
*b irrhrca, and intestinal strangulation. In the Kunkan it is said to be aKo . 
ustd as a remedy for snakr-bite, and in diabetes. Ainslie describes its ’ 
employment in powder, mixed with a quantity of castor oil, as an 

application for discharge from the ear. The Authors of the Pka> ma'ogr.i- i 
plna Indica 1 omider that its chief virtue he> in its harmle^nes*, and thev | 
have been unable to discover any therapeutic properties m the pl«rt. 
bryoqc] thos* of a demulcent and mild astringent. Moodeen Sheriff, on 
the other hand, describes it as "tonic and stomachic, and useful it 1 ail the 
diseases for which gentian and chfrett 1 are ord'nardy ei» gloved/' and 
recommends it for these purposes m doses from one 4 to two diachms 
twice or thrice a day. The Revd. A. Campbell describes the root and 
bark as also employed medicinally bv the Santals for the same purposes 
as the ft wit. - " 
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Special Opinions.— §"U$ ed for worms and colic in children.’* ( Surgeon - 
Major Robb, Civil Surgeon, Ahmedabad). “ The fruit is used in diarrhoea as 
well as in constipation of newly-born children. A piece of the fruit tied 
on the body of a newly-born infant is believed to protect it from all kinds 
of bowel complaints. * ( Civil SurgtsoH y. //. Thornton , B^A., Af.B., 
Monghyr ). 

Fodder.— -Buffaloes eat the leaves. (R. Thompson). 

Structure of the Wood.— White, soft. Weight 35ft per cubic foot. 
The branches are used for fuel, fencing, and thatching. 

Domestic and Sacred Uses. — The fruit is said to be used in the marriage 
ceremonies of the Vaisya caste, when it is tied upon the wrists of bride and 
bridegroom along with that of Randia dumetorum. 

Trade. — Atkinson, in his account of the Himalayan District, mentions 
that abo.pt one ton of the fruit is exported from the Kumdon forests annual* 
ly. Dr. Dymock gives the trade price in Bombay as R34 per Surat 
maund of 374ft. 

HELIOTROPIUM, Linn.; Gen . PL 1 L,S 4 3 • 

A genus of annual or perennial herbs belonging to thn Natural Order 
Boragincak, and comprising 100 species, distributed over the tropical and 
temperate zones of both hemispheres. Of these 16 are known in India, and 4 
are reputed to be of medicinal value. 

Heliotropium Eichwaldi, St cud.; FI. Br . M, IV., i 4 q* Boraginm. 

Syn — Heliotropium elltpticum, Ledeb. ,* H. sthictum. Ledeb. ; H. 
Macrocarpum, Guss. ; H. FUKOPACUU, Aitch., Stewart, f Linn. 

Vern. — iV«f kattei, bithua, atwin, popat b uti, gidartamdku, Hind. ; JVi/ 
kattei, bithua, at nun, popat biti, gvdar tamdkd, Pb. 

References. — Awf., FI. Orient IV . , i3i ; Bentk., FI. Austral IV., 394; 
Stewart, Pb. PI., 154; Aitchison, Cat. Pb. and Sind PI,, 94 * Aitch., 
Afgh. Del . Com., 88; O’Shaughnessy, Beng. Dvspens., 497; Dymocb, 
Mat. Med. W. Ind , 2nd Kd., 575; Murray , Pi. and Drugs, Sind, 171 ; 
Indian Forester, XII., App., 17 . 

Habitat. — Common throughout the Panj A b and Sind, found also in 
Kashmir ascending to an altitude of 5,200 feet. 

Medicine.— The leaves applied locally are used in cases of snake-bile, 
bite from a mad dog, and scorpion or wasp sting. They are also said to 
be of service as an application for cleansing and healing ulcers and for 
destroying warts; given internally they are emetic. The properties of 
the plant, therefore, are very similar to those of H. europseum with which 
the plant has been confused, and which was medicinally employed by 
the Greeks under the name of r)\ior/Miirtov rd /if ya, while by the Romans 
it was known as Herba Solaris * 

H. indicum, Linn. ; FI. Br. Ind., IV., 132; Wight, Ic„ /. 17 1. 

Syn. — H eliotropium anisophyllum, Beano ,; Tiarioium indicum, 
Lehm . ; T. anisophyllu m, G. Don.; Heliophytum indicum, DC. ; 
H. velutinum, DC. 

Mtnu-Hatta-jdrie, hatta-sdra, tiriari. Hind. ; Hdtisurd, Uriva; Hdtir 
surd, Beng.; Chappu tattu, C.P,; Burundi, Bomb. ; Bhurundi, fl|AR»; 
Tel-kodduki, teh nnnie, Tam.; Ek-satiya, Sing.; Hatisunadd f zri- 
hastini, bhdrdndi, Sans. k 

References.— Roxb., Ft. Ind., Ed. C.B.C., tsi; Data. & Gibs., Bomb Ft., 
i72 ;Atnslie, Mat. Ind , It., 414 ; O’Shaughnessy, Beng. Disgens.,M7; 
V.C. Dutt, Mat . Med. Hind,, 299 ; Dymock, Mat. Med. W. Inti., 3n/f ATd., 
574 : Irvine, Mat. Med. Patna, 129 ; Indian Forester, VI., 238 ; W, W. 
Hunter, Orissa , //., 178 , app. VI. ; Gaeetteers '.—Mysore and Coorg , /■# 
89; Bombay, XV., *7 9. 
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Heliotrope. ( J . Murray .) HELLEBORE. 


Habitat.— A small annual herb, common throughout India, especially 
in the moister parts. According to Roxburgh it is most often found in 
out-of-the-way corners, and amongst rubbish where the soil is rich. 

Medicine.— Irvine describes the leaves as employed in Patna in cases 
of fever, the dose given being from half a drachm to three drachms. 
Alnslie, recounting its medicinal properties, says t “ The juice of theleaves 
of the plant, which is a little bitter, the native practitioners apply to painful 
gum-boils, and to repel pimples on the face; it is also prescribed as an 
external application to that species of ophthalmia in which the tarsus is 
inflamed or excoriated.** He further ad as, “ 1 find B rah am tells us that 
it cleans and consolidates wounds and ulcers, and that, boiled with castor 
oil, it relieves the pain from the sting of a scorpion, and cures the bite of 
a mad dog.** It thus, in its last given properties, resembles the immedi- 
ately preceding species. Or. Dymock writes that ** in Bombay the punt 
is used as a local application to boils, sores, and the stings of insects and 
reptiles.** 

Heliotropium strigosum, WiUi . , FI Sr . Ini., IV., /j/. 

In the Flora of British India H. brevifolium, Wall., is reduced to be 
a variety of this species (var. brevifolia), and H. compactum, Don, is 
given as a synonym for that /sricLy. 

Vera. — Safed*bhangra, ihiti ph&l . Hind. ; Safed hhangra, kharat, tindu, 
orakh p<i mo (ehiti pkul, garakh pdnu — bazar plant), Pb. 

References. — 5 tewart . Pb . PL. J$4 ; Aitchison, Cat. Ph. and Simi PL, 94; 
Baden Powell, Pb. Pr., 36 o Atkinson, Him. Dist ., 3 14, 7 3 g ; Indian 
Forester , XII., app ., 17 ,* Gazetteers, A\- W. P., IV., lx: tv. , Bombay, XV., 
4 ^ 9 * 

Habitat. — A small plant, according to the Flora of British India, com- 
mon throughout India, especially the variety brevifolia. It appears to be 
only described as of economic value, however, by writers on the PaniAb, 
North West Provinces, and Sind. 

Medicine.— The whole plant has laxative and diuretic properties. 
According to Atkinson and Baden Powell, the juice is employed as an 
application in ophthalmia, presumably granular, and gum-boils, for the 
purpose of promoting suppuration, and to wounds and ulcers to hasten 
healing. Like that of the other species already described its juice is 
supposed to have curative powers in cases of poisonous bites and venomous 
stings. 

H. undu latum, Vahl. ; Ft. Br. Ind.. IV., 150. 

SjO- — H hliotropii'M persiccm, Lami. ; H. CRISPUM, Dtsf. ; H. «rio- 
caipum, Delile ; H. bamosis^i mu it, Steb. ; H. affghanum, Botss. ; 

LlTHOSPUBt M HlSPint'M, Forsk. 

Thui species has, according to the Flora of British India , two varieties, one, 
the typical F, undo latum, the other, c ar. suberosa, to which H. nubi- 
Ciun, Bunge, has been reduced. 

Vtm.-—Pipat‘buti,Jati misdk, Pb. 

Reference*.— Botss., FI. Orient IV., 143, rtf; Stewart, F6. PL, t$ 4 ; 
Aiiehison 9 Cat. Pb . and Sind PL, 9$ .* Afghan Pel. Com.. S 3 . 

Habitat.— Found in the Pan jab, Sind, and the Upper Gangetic plain, 
reaching a height of 1,000 feet; distributed to Western Asia and North 
Africa. 

Mediciot*— 8t«wart describes this plant as being, like H. •togosum, of 
value in snake-bite, in which cases it is bpth administered internally and 
applied externally to the wound. As an external application it is some- 
umes employed mixed with tobacco oil. 

Hellebore, Green ; See Veratrum viride, Ailon ; Liliacea. j 
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The Bl&ck Hellebore. 


(J. Murtay.) 


HELLEBORU3 

niger. 


for black Hellebore. There is no doubt of an external resemblance in 
these two roots, but Picrorhiza is a bitter tonic which is much more likely 
to be used as a substitute for Coptis Teeta (see Vol, II., 521— $24). 
While Dymock attributes to t'jcrorh^za an aperient property (an opinion 
which Moodeen Sheriff d.jea not concur in) it could never be substituted 
fur the hydragogue purgative 1 J ellebore, 1 am, therefore, strongly disposed 
to view the Kadagar-oganie of Ainslie— ‘the drastic cathartic* obtained 
from NepAl— to be a distinct plant from Picrorhiza and most probably 
Act *a. But as Alnslie speaks of his drug as also obtained from Syria, 

11 seems probable that he may have confused two things, his Syrian root 
being Helleborua orientate (the habitat of which would agree with the 
source spoken of by him). It is, therefore, just possible that he may have 
incorrectly assigned the drastic property of the Syrian root to the Nepdl 
substitute, and in that case his * Kootka 9 may have been Picrorhiza." 
Through the kindness of Dr. Gimlette, Residency Surgeon, specimens of [ 
Kfftii (both plant and root) were obtained from Nepal, and were iden- j 
tided as Picrorhiza Kurooa. The following remarks were made by Dr, j 
Gimlette :—* 4 Brought from the Thibetan border; root used in ague and j 
enlargement of the spleen ; do*e four to eight mashas u 

Hellebore is a drastic hydragogue, cathartic, and also emmenagogue 
and anthelmintic. It was formerly held in high esteem and employed in 
the cure of mania* melancholia, ’epilepsy, dropsy, arm nor rhera, chronic 
skm affections and worms. In large doses it is an acro-narcotic poison. 

It is to a certain extent used both internally and externally in veterinary 
pharmacy. As referred to above, the European root is often adulterated 
with Actaea and Cimicifuga, but from these it may he at once distinguished 
by the absence of the medullary rays so characteristic of these roots, and 
by an infusion not becoming black on the addition of a solution of per- 
sulphate of iron. See Actaea (J-W. /., roj), Cimicifuga ( Vol. //., 288), 
Coptis Teeta ( VvL //.. ). 

Sf'ECiAL Opinions.— § Dr. Dymock writes: “Is only obtainable in 
India from a few European druggist*, anil, as far 3 ' my experience goes, is 
unknow n in the bazars. I’ he root of Picrorhiza Kurooa has be^ n adoptt d as 
a substitute for H. officinalis, the Hellebore of the Greeks, by Muhamma- 
dan physicians. It is a harmless substitute, being febrifuge and aperient. 

“ This diug. as far as my experience goes, is unknown in the bazars. 1 
Picrorhiza Kurooa has been adopted .as a substitute for H. officinalis J 
(the Hellebore of the Greeks* by the Muhammadans. It is febrifuge and j 
aperient, and has not the properties of Hellebore M {Surgeon-General] 
with the Government of Horn*' ay). “The plant is cultivated in India as 1 
a gat den plant only. The gardeners are not aware of the medirnal pro- j 
parties of the rhizome. As far as I can learn the drug is a Continental , 
import. Though it has l>een stated in my Plants and D*ugs of Sind : 
tiiat it is a native of Nepdl. I have reason to believe that it does not occur J 
(Mr. J. A. lfu*ra\*. Author of ** Plants and Drugs if Sind "). j 
l he powder used in eczema and d\sentery M (Surgeen-M aj<>r J J. L. 
h’atton, M ,D , Salem;, " This plant is not v ultivated, as far as l am aware, 
1! * any part of Southern India, nor have I any information about :t being 
huimf in Nep&l ” ( Mr . A law son. Government P'-tanis? and Director of 
ltnchon.v Plantation*, AYZcrVA) “ Kalikutki. - It must be noticed that 
tuo sources of this drug are given: -one under Helleborus, *hc other 
under Picrorhiza. The drug sold in Bombay on examination was tound 
y> resemble in structure a Hellebore. (See Bombay Drugs, pag*' j)’\ 
[Sakhitram A* fit ft Ravat , L,M Assistant -Surgeon, Girgaum, B-'mbav), 

I cannot say how far the cultivated plant 1* checking the importation of 
be drug. Certainly no specimen of wild Hellebore has been received all 
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the Calcutta Herbarium, from PfepAI.” (Surgeon D. Prain, M.B., I.M.S., 
Acting Superintendent, Royal Botanic Gardens, Slbpur). 

Helraia, see Dioacorea bslbiftra, D. dJemooa, D. tomentosa, and O* tri- 

[phylla, Vol. HI., 128-134. 

HEMARTHRIA, Br.; Gen. PL III., n 3 t. 

A genus of the Natural Order Gra mink ml, and belonging to the Tribe An* 
dropogonak. It comprises two species, of which the second, H. fasriculata, 
is probably only a variety of the first* Thev may, therefore, for the purpose* 
of this work, be considered together under H. COmpressa, since their proper- 
ties, habitat, and uses are identical. [ jo ; GraMINKS. 

Hemarthria comprcssa, Jt. Br . / Duthie , Fodder Grasses of N. Ind., 

SjtL — RoTTBCSLLIA COMPRESSA, linn. ; R. GLABRA, Roxb. ; Duthie, 
Grasses of Plains of North- West India, pi. XVII. 

H. fasciculflta, according to Duthie ( Fodder Grasses of Northern In* 
did), is probably only a variety of this species, differing in having shorter 
leaves ana smaller and more crowded spikes. The synonyms of the variety are 
Rottbcellia fascicnlata, Desf. j R, altissima, Petr. ; Lodicnlaria faadr 
cniata, Beauv. 

Vera. — Rons her A, buksha , pansherA , Brno.; Biksa, N.-YV. P. ; skervi , 
Trl. 

References. — Roxb., FI. Ind., Ed , C.B.C., 118; Royle, Him. Rot., 422; 
Taylor, Top. of Dacca , 60 ; Duthie, I nd. Fodder Grasses of Plains of 
N.-W. Ind., 18; Mueller, Select Bxtra-Trop, Plants , /pff ; Balfour, 
Cyclop-, III, 4441 Treasury of Bot., H.,992 ; Gau., N .-W. P., J., 86 ; 

Habitat.--- A perennial grass of Bengal, Inhabiting also the plains of 
the Panjdb and* North-West Provinces, and the hills at low elevations. 
Roxburgh says that it is found on the borders of lakes, amongst other 
roots of long grass and brushwood ; and he mentions the variety R. 

[ glabra as growing on pasture lands, the borders of nce-fields, and other 
moist places. 

Food and Fodder.— This grass forms a good food for cattle, and, accord- 
ing to Taylor, constitutes .the principal article of cattle fodder in Dacca. 
Baron Von Mueller, in his Select Extra-Tropical Plants, writes : u This 
perennial grass, though somewhat harsh, is recommend able for moist 
pastures, and will retain a beautiful greenness throughout the yeann dry 
climes; highly esteemed by graziers in Gippsland (Victoria) ; it is not in- 
jured by moderate frost and in a further passage he says : 44 Remarkably 
resistant to drought." 

HEMICYCLIA, Hook, et Am.; Gen. PL , III., 278. 

A genus of trees or shrubs belonging to the Natural Order Euphorbiacras, 
comprising nine Indian species, only two of which, however, are of known 
economic value. f Jc., /. /S72 ; EuphorbiacM- 

Hemicyclia sepiara, Wight & Am,,- Ft. Br. Ind., V., jjjr; Wight, 

Syn.— PBRIPLBX1S, Wall.; P. RIGIDA, Wall. 

Vera. — Viri, Tam.; Wlra-grass, Si NO. 

References. — Beddome, Forest Man., 198: Gamble , Man . Tinjb.t $41 i 
Thwattes, En. Ceylon PL, 287 ; Dale. & Gibs., Bomb. FI., 2 * 9 ; T rimen , 
Flowering Phuts, 6ft., of Ceylon , 80 ; Lisboa, V. PL Bomb., Jl8 ; 
Indian Forester , X., 22. 2J, 30 : Balfour , Cyclop., II., $4. 

Habitat.— A rigid much-branched shrub, or low tree, with a curiously 
fluted stem. It belongs to the Deccan Peninsula from the Konkan 
southwards, ascending to an altitude of 3,000 feet. It is also on* of the 
most characteristic trees of Ceylon forests, in which it is very tommon 
between tfe* sea lev*! and an elevation of 1,500 feet. 
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Indian Sarsaparilla. (J- Murray.) HE “ US 


Structure of the Wood.*- Hard, cloMMp-ained, resembling boxwood. 
The longitudinal flutings characteristic of the stem are, in Ceylon, split off 
and employed to make axe barges. There is no account of this close- 
grained hard wood being employed fdr the purposes of turning, &c. f for 
which it would seem to be well suited. 

Hemicyclia sumatrana, MuelL ; FI. Sr. Ind., V., 338. 

Reference. — A Mrs, For. FI. Burma% 11., 36 s • 

Habitat.*- An evergreen tree, from 30 to 50 feet in height, inhabiting the 
tropical swamp forests of Martaban and the Irawaddi in Burma, and the 
Andaman Islands. 

Structure of the Wood. — Heavy, pale greyish brown, coarsely fibrous 
but close-grajined though soft. A fine wood. ( Kure ). 
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HEMIDESMUS, Br.; Gen. PL, //., ^o. 

A genus of the Natural Order Asclepi adeat, having only one Indian 
species. 

Hemidesmus indicus, R. Br. / FI. Br. Ind. $ IV., 3 ; Wight, Ic t. 

Indian Sarsaparilla. [ 394 ; Asclepi adm. 

Syn.— Hemidesmus Wallichii, Miq . ; Periploca indica, Willd ; As- 
clepias PSBUOO^M^S. * Roxb ., excl . syn . — Burnt ., This . Zeyt . ; Rheede , 
Hart. Mai. 

Var. pubescens. Syn.- H. pubesce ns W. & A. 

Vent. — Magrabu, jangli-chanbflll, hindLsdlsd, HiND. ; Anantamul, 
anatom Hi , Brno, j Cnunta-mul, Behari ; Sugandt~pdld , nanndri , 
ndt-kd-aushbah, Dp.c.; Iparsdra, Bomb. ; Anantamul , upalasari, MaR.; 
Nanndri, Tam.; Gadisugandhi , pdlanrhukkaninUru, sugandhi-pdla, tella 
sugan-dhipdla, p alas up ami hi, muttafulgam, Tel. ; Sogadaheru, su~ 

f andha-pdlada-gidd , Kan. ; N anndri~ki»hanna, naru-ninti, Malay. ; 
rtmusu. Sing. ; Anantd, sugandhi, gdpi-mmlam, sdrivd, Sans.; Zaiydn, 
auskbatunndr, Arab. ; Aushbahehtnai, yds a mtne-barri, Pers. 
References. — Roxb., FI. Ind., Ed. C.B.C., 254; Gambit, Man.Timb., 
*66 1 Thwaites, Kn. Ceylon PL, 193; Dal*. df Gibs., Bomb. FI., *47; 
A it chi son, Cat. Pb . and Sind PI, 90 ; Hort . Sub. Cal., $44 ; 

Rheede, Hort. Mai., X., t., 34 ; Trimen, Cat . Flowering Plants, &c., of 
Ceylon, 55; Elliot, Flora Andhr., 36, !2 7, 142, 143 , 170, 779; Pharm . 
Ind., 140; Ainslie, Mat. Ind., /., 38 r, 630; Q'Shaugknessy, Bong. 
Dtspens., 4$6 : Moodeen Sheriff, Si \ipp. Pharm. Ind., 152, 283 ; V. C. 
Dutt, Mat. Med. Hind., 19$, 291 ; Dymork, Mai. Med. W. Ind., 2nd 
Rd., jap; Flitch. «V Hanb., Fkarmacog 423 ; Bent. & Trim., Med. PI., 
t . \74; S. Arjun, Bomb. Drugs, 96 ; Murray, PI. and Drugs, Sind, 139 ; 
Waring, Bazar Med., 67; K. L. Dev, Indigenous Drugs of India, 39 ; 
Irvine, Mat. Med. Patna, 118 ; Baden Poweh, Pb. Pr., 361 ; Drury, l/.. 
PL, 241 ; Lisboa, V. Pl. Bomb., 260 ; BGdmood, Bomb. Pr., S3 ; W. W. 
Hunter , Orissa, 11 ., app. 27, 139, tSt ; Spans, Encvdzp., 823 ; Balfour, 
Cyeop., 11 ., 34; Smith, Die., 369; Treasury of Botany, /., 380; Arte 
OffL Guide to the Mut\ of F.c. Bot., 97 ; Manual, Cuddapah District, 
200 ; Settlement Report, tapper Godavery, 39: Gazetteers . — Mysore & 
m Coorg, /., 62 ; Bombay , XV , 43*; N.-W. P ., IV., Ixxiv. 

Habitat. —A climber of North India from Banda to Oudh and Sikkim, 
and southward to 'I'ravancore and Ceylon. 

Fibre. — The author of the Settlement Report of the Upper Godavery 
District calls this plant the “ Yellow Silk Cotton " and describes its fibre 
as “ fine’ and strong." 

Medicine. — The root has long been employed in Southern India as an 
alterative and tonic. It is found in Indian commerce m the form of little 
bundles, which consist of the entire roots of one or more plants, often 
several feet long, tied up with a portion of the stem. The root itself is 
cylindrical, tortuous, from ^ to ^ of an inch 1 m diameter and seldom 
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branched. The fresh or freshly dried root has colour of tonka beans or 
melilot, and a sweet but slightly acrid taste. (Dymock.) It was first 
introduced to the medical profession in Europe by Ashburnsr in 1831. and 
in 1864 it was made officinal in the British Pharmacopoeia while in 1868 
it was included amongst the drugs in the Pharmacopoeia of India. Dutt 
informs us {Hindu Mat. Med.), that the roots of Hemidesmtts and Ichno- 
carptss frutescens are both called Sdrivd in Sanskrit medicine, and are 
described under the name of SSdvddvaya or the two Sdrivd* . They are 
often used together, since the Hindus consider both as tonic, sweet, demul- 
cent, and alterative, and they prescribe them in dyspepsia, loss of appetite, 
skin diseases, syphilis, and leucorrhoea. By native practitioners the Sfrivd 
is generally administered with other drugs, especially laxatives, tonics, and 
aromatics. Ainslie writes : “ The nunnarivayr is recommended by the 
Tamool doctors in cases of gravel and strangury, given in powder, mixed 
with cow’s milk ; they also give it in decoction, in conjunction with cummin 
seeds, to purify the blood and correct the acrimony of the bile.” He fur- 
ther mentions that in his time the decoction was employed by European 
practitioners in India as a substitute for true sarsaparilla, “ in cutaneous dis- 
eases, scrofula, and venereal affections to the quantity of Jiii or Jiv three 
times a day.” 

Roxburgh wrote : u The natives employ them ” (the roots) “ in medicine 
more than we do, particularly for the thrush in children. For tins 
disorder the dried bark is powdered and fried in butter, the proportion 
uncertain as is often the case w ith Hindu prescriptions, the quantities being 
in general guessed : about a drachm of this is given night and morning. 1 ' 

The medicinal properties of Hemidesmus seem to be either unknown or 
unappreciated in the more northern parts of India, where it is very seldom 
employed. Thus Dr. Dymock writes : “ In the northern part of the 
Bombay Presidency its medicinal properties appear to be ignored, as, though 
common everywhere in the neighuourhood of Bombay, it is never collected 
by the natives ” In the more southern parts of the Kunkan, however, he 
describes it as extensively employed. The milky juice is used in that 
region as an application to the conjunctiva in ophthalmia ; the root, roasted 
in plantain leaves then beaten into a nia*s with cummin ami sugar, and 
mixed with gk%, at* a* remedy in genito-urinary diseases, and also as an 
external application or Up for swerllings. Great difference of opinion 
exists amongst European practitioners regarding the efficacy of this plant 
as an alterative, but it is generally regarded as at least an efficient 
substitute for Sarsaparilla. In England it is very little employed except 
at St. Bartholomew’s Hospital, where it has for many years taken the 
place of Sarsaparilla. There seems to be no doubt that the roots ought 
to be employed when fairly fresh, and that their medicinal virtues decrease 
greatly as they become old and dried up. For this reason it appears prob- 
able that the specimens sent to Europe may have been inferior to those 
obtainable in this country : the authors of the Pharmacographta indeed 
observe, “ the root found in the English market is often of very bad 
quality.” 

Special Opinions. — § 44 Used commonly as a sxibstitute for Sarsaparilla 
in syphilitic and rheumatic affections” {Assistant Surgeon Neha\ 
Saharunpore). “ A t'.eap and very good substitute for Sarsaparilla/* 
(Surgeon G. Price , Shakabad). M Is a useful alterative and tpnic »n 
syphilitic diseases, and a good substitute for Sarsaparilla” {Sur^eofr R D. 
Murray , M.B , Burdwan). ” Useful in debility, chronic rheumatisfli* con- 
stitutional syphilis, skin-diseases, 8cc.” (Brigate Surgeon J- H. Thjfrnton, 
B.A , M B. t Monghyr)* a In chronic cough and diarrhoea, the hot infusion 
of Anantamdl withmiflc and sugar acts as an alterative and tonic, specially 
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in children* 9 {Surgeon R. L. Dutt, MB., Pubm i). 44 Probably as inert as 
Sarsaparilla itself 1 * ( Civil Rurgton C. M. Russell, Sarun ). 44 I do not 
think this medicine has any alterative properties" {Surgeon* Major 
H. 7* Maelett, Ootacamund). 4 ‘ A very good substitute for Sarsaparilla out 
not equal to it "* {Apothecary T. Word, Madanapalle, Cuddapah). “ A 
decoction of this drug alone has been found to be ineffectual as an altera- 
tive in syphilis, unless combined with large doses of to grains of the iodide 
of i Potassium thrice daily 99 (Honor or y Surgeon P. Anderson • Guntur f 
Madras ). #f Country Sarsaparilla is greatly used by natives ” (Surgeon* 
Major L. Beech , Cocanada ). 49 1 have seen the fresh inner and white root- 
bark used with excellent results in syphilis" (Honorary Surgeon E* A. 
Alfred Morris , Tranquebar ). "An excellent substitute for Sarsaparilla. 
Very useful in secondary syphilis in combination with Iodide of Potas- 
sium ** ( Assistant Surgeon Snib Ch under Bhuttacharji, Chanda, Central 
Provinces ). 

Trade* — The root in Bombay costs 4 annas per lb, the high price being 
due to the difficulty of digging out the tong roots from the stony ground 
in which the plant grows. (Dymock). 

HEMIGYROSA, Blume; Gen . PL, /., jpj. 

A genus of trees with pi on* 1 * leaves, bearing comparatively largo flowers, 
in aiillary branched racemes or panicles, belonging to the Natural Order 
Sap >n da cast and having three Indian species, of which one is ot economic 

interest. 

Hemigyrosa canescens, Thw.; Pi. Br. Ind ., /., 671 ; Sapindaol*. 

Syn. — H imigykosa t ate hoc asp a, Tk m .; Molina* canssccns, Fmxb . ; 
Sapindus tstkaphylla, VaJU ; S. sijuous, Wall.i Cupakia canss- 
cgws, Pert . I Cupania SP. Wall . ; Cupania SP. 6, H . /. end T . 

Vera. — Lakhandi, lobaneli, burfa, Mar.? Nebota, baradtpongan, Tam. ; 
Korivi, bod d a mdmidi, muru mdmidi, Tel. ; KSlm-yaHe, kurgak, bar pa, 
Kan. ; (the two latter Telegu names are given by Elliot, with the accom- 
panying caution that they are rather doubtful . 

References. — Ro*b., FI Ind., Rd . C.B.C., JSO; Kuro, For . FI. Burm., /.- 
200; Beddome , Ft. Sylv., ^ t$t ; Gamble, Man. Timb 0S1 TkmaUos Bn. 
Ceylon *;>**, 4*1 Dalo. dr Gibs., Bomb. FI gg; /TM , 

29, iso ; Lubo*, U. PI. Bomb., 10 ; Indian Forester, III., jot ; Balfour 
Cyclop., II., 34; Gameteer* Mysore and Coorg , I 51 ; Bombay, XV \ 

HabitAt. — A shrub or good sired tree, with a trunk which may be of 
considerable girth, but is not straight. It is found in Tenasscrirn and 
Burma, the Western Peninsula from the Konkan southwards, also common 
on the east side of the Madras Presidency, and tn Ceylon near Kandv. 

Structure of the Wood.— White, moderately soft, even grained, " con- 
taining no distinct heartwood. According to the writer of the Kendra 
Gazetteer, it is used in house-building. Roxburgh, however, writes : "the 
ucod is white and not so serviceable as that of Saptadua rubigiaosu*,” 

Hemlock, see Couium maculatum (Vo). IK, 51;). 

Hemp, Ambari, see Hibiscus cauabious, p. 34. 

Hemp, Bombay, sec Hibiscus cauabutus, p. 34. 

Hemp, Deccani, see Hibiscus caaabums, p. 34. 

Hemp, Indian, see Cannabis sativa, Vol. 11., 103. J 

Hemp, Manilla, see Musa taxtUis, Louis, Vol. V. i 

Hemp, Sunn, see Crotalaria jnacw, Vol. !!., 595. j 

H. 125 


noicm. 


TBADB. 

123 


TIMBER. 

125 





Dictionary of the Economic 


M3 

HBRACLBUM. A Useful Fodder. 


126 


TIMBER. 



CUM. 

Bark. 


129 

TIMBER. 

130 

131 


TIMBER. 

132 


Henbane, see Hyoacyamua aiggr, Linn., p. 319. 

Henna, see Lawsooia im Lamk . ; Lythbackje. 

HEPTAPLEURUM, Garin. ; Gen . PL, 1 1 942. 


Treat or tall shrubs often climbing, with digitate, or digitately compound, 
leaves, belonging to the Araliack/R. The genus comprises 14 or 15 Indian 
species, of which some are of value as timber trees. [ ARALlACRdC. 

Heptapleurum datum, C.B. Clarke; FI. Br. Ini II., 728 ; 

Syn. — H edkra elata, Ham Agalma klatum, Seem. ; Araliad, sp. 6 , 
Herb, Ind . Or., H. f. & T. 

Var. Griffithii—HtpTAPLauRUM glaucum, Hurt; Agalma Griffithii, Seem. 
Vera .—Chinia, Nepal % Prong a am , Lepcha. 

References. — Kura, For . FI. Burnt., I., SJ8 I Gamble , Man . Timb 209. 
Habitat.— A tree, from 30 to 40 feet in height, occurring on the Hima- 
laya, from Kumion to Bhutan, between the altitudes of 5,000 and 7,000 feet. 

The variety Griffithii is a native of Martaban ana is found at similar 
altitudes. 

Structure of the Wood.— White, soft, even-grained. 

H. impressum, C. B. Clarke ; FI. Br. Ind., II., 728. 

Syn. — A galma tomentosum, Seem . ; Hkdkra tomentosa. Ham. ; Pan- 
ax Tomsntosuh, DC. ; Araliao, sp. ij. Herb. Ind . Or., H.f. & T. 
Vera . — Bala chinia, Nepal ; S untong, Lepcha. 

Reference.— Gamble, Man . Timb., 209. 

Habitat.— A handsome tree of the North-East Himalaya, from Ku- 
mdon to Bhutin, between the altitudes of 6,000 and 11,000 feet. It is 
common in the forests of these regions, grows to the height of 60 feet, and 
may be recognised by its woolly leaves. 

Gum. — The thick, brown barr yields a copious gum (Gamble). 
Structure of the Wood. —White or grey, and soft. 

H. vcnulosum, Seem. ; FI. Br. Ind., II., 729 ; Wight, Ic., t. u8. 

Syn. — Heptapleurum ellipticum. Seem . ; Paratropia venulosa, 
Wight & Am. ; P/ rlliptica and macrantha, Miq. ; Hkdkra venosa, 
Wall.; H. TERRAIN THACEA, Wall. ; AraLIA DIGITATA, Roxb . ; SciA- 
DOPHYLLUM ellipticum, Blume . ; Araliad, Sp. i 8, Herb . Ind . Or ., H . f . 


Var. macrophylla, Wall., sp . 

Vem. — Dain, Hind. ; Sukriruin , Kol. ; Singhata, Nepal; Biluletwa, ta - 
kva-lai-va, Hu KM. 

References.—/?^., FI . Ind., Ed. C.B.C. , ; Brandis, For. Ft., 249 • 

Kurt, For. FI. Burm., $38 ; Aitchison , Cat. Pb. and Sind PL, 69 ; 
Rheede, Hart. MaL, 17 /., 28 ; Atkinson, Him. Diet,, 3U ; Indian 

Forester , II., 23 ; XI, t 370 ; For. Adm. Report, Ck. Hag pore, 1888, 31 ; 
Bombay Gazetteer, XV., 433. 

Habitat.— A small, glabrous tree, or evergreen climbing shrub, frequent 
in the mixed forests throughout tropical and sub-tropical India, from the 
North-West Himalaya to the South Deccan and Singapore; common all 
over Burma. 

Structure of the Wood. — Light-brown, soft. 


HERACLEUM, Linn. ; Gen. Pi., /., 92/. 

A genus of the L'MnELLiFER>€, of which several species grow in the jHimi- 
laya. One of these (undetermined), which is common in parts of the fVpiab 
Himalaya from 8,500 to 1 ',000 feet in altitude, and is called by the Pali ja bis 
** paddli ** or “ pordl,” is described by Stewart as collected by »he natures of 
Bashshr and Chamba for winter fodder; he further quotes Gleghdrn t° 
the effect that it is believed to increase the milk of gnats fed on it. (Punjab 
Plants, #07*) Mr. d. F, Duthle also gives Heracieum ap. as an article of 
food for goats; see Rough List of Indian Fodder-yielding Trees, &c • 
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Herba BengaJo ; Suudri Wood. (J. Murray .) 


HERITIERA 

littoralis* 


The following are the determined species of the locality in which this 
fodder plant is said to be collected 

H. Jacqueraontii, C B, Clarke ; H. Bnmoni*, ; H* caaescens, 

[in dl. ; H. candicans, Wall* ; and H. nepalense, Don . {FI. Br. Ind., II*, 
7//— 7*7.) Of these the two last are the most frequent, and it seems 
probable that Stewart's H. sp. may be either the one or the other. 

Herba Bengalo. 

Several old writers, amongst others Unschoten, Mandefso, the Abbe 
Guyon, Fitch, and Hamilton, give an account of a fibre obtained from 
a plant under the above name, from which hangings, coverlets, &c., were 
made. It is impossible, from the confused and contradictory descriptions 
of these early travellers, to identify the plant referred to; indeed, it seems 
probable that several fibre-yielding plants were indiscriminately called 
Herba Bengalo” 

Herb Christopher, see Act** spicata, Voi. l. f 103. 

Herb of Grace, see Ruta grareolens, Linn . ; Rutace x. 

HERITIERA, Ait.; Gen. PL, /., 219. 

A genus of trees belonging to the Stercuuacb^C, comprising four or five 
species, natives of tropirai * *■•, Africa, and Australia. Of these, three are 
allowed to be Indian by the Flora of British India , but since the publication of 
the first volume of that work Kurz has restored Heritiera macrophylla, 

W <*//-, to the position of a distinct species (AVv Burmese Plants , Jo urn. 
Asiat. Soc. lleng., XL/., pt. //., 29#). 

Heritiera Fomes, Buck.; FL Br., Ind . /., 363; Sterculiacr*. 

Syn. — Balanopikkis minor, Gtsrtn ; Heritiera minor, Ret b . 

Vem.- Stindri, sundari, Hind.; Shundri, s undr a , Bing.; Pinlekanano , 
Burn. 

References. — Roxb., FI. fnd. t Ed. C.B.C., $06; Kurt, For . FI. Burnt., 
/., 141 ; Gamble , Man. Ttmb. f 41 ; McCann , Dyes andTans, Beng., i$6 , 
Balfour, Cyclop ., II. S 9 : Mason, Burma and Its People , Sj 6 % 7 S 3 * 
Habitat.— A gloomy-looking tree, abundant in the Gangetic plain, 
extending inland to Sylhet, and along the shores of the Eastern Penin- 
sula (/'/. Br. Ind.). Frequent in the tidal forests all along the Burmese 
shores from Chittagong down to Tenasscrim, ascending the rivers as 
far as the tidal waves (Kurt). According to Oaptain Munro it has given « 
its name to the Sundarbans— St*ndari*vana or ban (Forest of the Sundari 
tree). J 

Dye.— McCann writes, in his Dyes and Tans of Bengal , “a specimen ! 
of the bark has been forwarded from Nadiya as a dye-stuff, but without ‘ 
any particulars.” j 

Structure of the Wood. — Brown, strong, tough, and durable. It weighs 1 
661 b per cubic foot, and has a breaking weight of 1,132ft {Kurt). 
Mason, in his Burma and Its People , writes : M It is the toughest wood that 
has been tested in India ; when Rangoon teak broke with a weight of 870ft 
Sundri sustained 1,312ft ” Possessing these excellent qualities, it is 
naturally much employed economically, especially in the manufacture ©1 ; 
boats, piles of bridges, house posts, rafters, and other articles which have to 
bear great weight. In Calcutta it is much used as firewood, and accord- 
ing to Dr. Wallich, it forms, when burnt, the best charcoal for *.\e manufac- 
ture of gunpowder. 

H. littoralis, Dryand. ; FL Br. Jnd. % /., 363. 

The Looking-glass Plant. 

Sjru.— H eritiera Fomes, Wall., in part; H. Totnila, Kurt (DmAti- 
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butiotti towards a knowledge of the Burmese Flora); Balanoptkris 
Toth 1 la, Garin . 

Vsni.— Sdnder, sdndri , Beng.j Sdndri, Bomb.; Penglaukanaao, pint* 
kanamo, Burm. ; Ktdna, Sing.; Mawtda, And. 

Reference*.- FI. Ind., Sd. C.B.C., SO*.- Pur., Pot. Ft Burm., 
94 * ; Gamble, Stan. Timb., 47 / Thwattm c, An. Ceylon PI,, 28 ; Date, 
& Gibs., Bomb, FI*, 22 ; Rkeede, Hort . Mai., Vi., t., Mi ; Trimen , 
Csf. of Flowering Plants , d^f., of Ceylon, 12 ; Mason, Burma and Its 
People, $36* 7 S3; Indian Forester , //., 174 ,• 17 ., ago, 366/ VIII.. 401 ; 
IX*, 324 ; AT/., 400 j A'//., <54, 329; XIII*, 926 ; Balfour , Cyclop *, if. 3 9 ; 
Gaoetteers ; — Mysore and Coorg , 5# . Burma, 1 , 127. 

Habitat. — A small, gregarious tree found on the coasts of Bengal, 
the Eastern and Western Peninsulas, and Ceylon, extending inland as far 
as the Khisia Hills and Cachar. It is known to Europeans in some parts 
of India as the Looking glass tree, owing to the dense silvery hairs with 
which the under-surface of its leaf is covered. 

Oil.— This tree is reported to be the source of an oil in the Antilles, 
the use of which is not known. 

S tructur e of the Wood. — Brown, durable, tough, and heavy, weigh- 
ing about 65 ft per cubic foot. It is used for a great variety of purposes, 
such as beams, buggy shafts, planking, posts, furniture, firewood ; but 
chiefly in boat-building, for which purpose it is very extensively used in 
Calcutta, and particularly in the Government Dockyard at Kidderpore. 
It is the chief timber of the Sundarban forests. Its reproduction is most 
favourable. On all lands flooded by ordinary flood titles, a new growth 
of jungle springs up immediately ; but on land ordinarily above high- 
water mark, it only establishes itself by slow degrees. It soon spreads 
on newly formed islands on the sea edge of the forests. The Sundri 
forests are generally very well stocked ; thus valuations made by Home 
in 1873-74 gave the average amount of material per acre of forest, as 
follows : — seedlings and saplings under 3 feet girth, 2,487 ; trees above 
3 feet firth 182” (Gamble). The above description resembles that Igiven by 
Kurx for the wood of H. Fomes, while his account of that of H. littoralis 
differs considerably. He wi?te* : ** Wood brown, rather light and close- 
grained.” This account is confirmed by the Burma Gazetteer , 127, 

where it is reported ** PengAe-ha-na-tso (H. littoralis) is found in the tidal 
forests, and yields a brown, light, and rather loose-grained wood, used 
locally for house posts and rafters and for firewood by salt boilers.” It 
seems probable that some mistake exists as to the exact botanical sounx* 
of the Sundri wood of the Sundarbans. Both H. Fomes and H. littoralis 
seem equally frequent ; they appear to have the same vernacular names, 
and have almost exactly the same habitat, ail of which circumstances 
would render confusion very possible. 

It is worthy of notice that Mason, in his Burma an I Its People, fully 
describes H. Fomes under the vernacular name of Sundri , and, on thr 
other hand, leaves the timber of H. littoralis, with which he seems unac- 
quainted, undescribed. It is impossible with the present literature on the 
subject to determine where the error lies, but it is to be hoped that further 
information may be forthcoming. 

Trade.— In the Forest Progress Report for Bengal, 1881-82, it is men- 
tioned that “ more than a lakh of rupees was received on Sundri wood 
(H. littoralis) .' M This indicates a very targe consumption, which its highly 
useful qualities would seem to warrant. 

Hrritiera Papilio, Beddome, Fi. Sylv., t. at8 ; FI. Hr. Ind., I+363. 

Vtm*—Soundalay Anna, TiNNtVSK.LV. 

References.— Gamble, Man. Timb,, 48 ; Indian Forester, III., 2$; Bal * 
four, Cyclop /A, 39 - 
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Habitat.— A very lofty tree in the evergreen forests of Travancore 
and the Southern Carnatic, at Courtallam and Tinneveily. 

Structure of the Wood. — Red, very hard, similar to tnat of H. littora- 
tis, but pores less numerous and smaller. It weighs 63ft per cubic 
foot, and is used for building, cart poles, and agricultural implements. In 
Vol. III. of the Indian Forester it is given in a list of the most valu- 
able timbers of the Tinneveily District. 

f *$ 73 ' 61 ; Trim. Journ . Bo/., 1874, 66, fa 7. 

Heritiera macrophylla, Wall. ; Kur% in Journ. As. Soc ., Btng ., 
Habitat.— Upper Tenasserim and Martaban. No information exists re- 
garding the timber of this tree, nor of its economic uses, but as it has up to 
a recent date been confused with H. littoralis, Cry and., it seems probable 
that its wood may resemble the timber of that tree in structure and qualities. 

HerinodactyluS, see Colchicum sp. f Vol. !L, 501. 
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HERNANDIA, Linn.; Gtn. PL, ///., 164. 

A genus of evergreen trees belonging to the Natural Order Laurinea, and 
comprising eight species, ah tropical, of which one is Indian. 

[/. 18 fj ; Laurineje. 

Hernandia pel tat a, Memn. ; Fl. Br . If id., V., 188} Wight, Ic., 

Syn — H. Sonora, l.tnn. tn part . 

Vent. — 1* par a at hi . Mysore ; Palati, polutu, Sing. 

References.- AVri, For. Fl. Burm., II., 309 ; Be, t. tome, FL SyIv., i. 
300 ; Gamble, Man. Timb. t 304; Thmaites , En CevL n PL, 2$8 ; Tru 
men, Svsf. Cat. Flo-wering PL, frc., Ceylon, 7^ ; Indian Forster, l'/. t 
23ft; Balfour , Cydop., U.,40; Treasury of Bot., /., 5A5. 

Habitat. — An evergreen tree, with peltate leaves, found in the coast 
forests of Singapore, the Andamai* Islands, and Ceylon. 

Structure of the Wood.— Is very light and takes fire so readily from 
a flint and steel that it might be used as tinder ( Beddome ). 

Medicine. — According to Beddome the juicb is a powerful depila- 
tory, removing the hair without pain, while the bare and young leaves 
are cathartic. 


HERPESTIS, Gartn.f.; Gtn . PL, II., 9 S r. 

A genus of glabrous, often punctate, herbs, with yellow, blue, or white 
flowers, belonging to the Natural Order Scroehularinr-C. It comprises about 
50 species, all natives of warm countries, but of these only throe are known 
to be Indian. [ PHULARINEJE. 

Herpestis Monniera, H. B. & Kth .; FLBr. Ind ., IV., zj*; Scko- 

S70 . — Herpestis seathulata, Blume ; Gratiola Monnier*, Linn. 
Vera. — Barambhi, brahmi, jal-nim , skate t chomni safed ehamni , HiNd. ; 
Adha~birni t dkop-chamni, brikmt-sdk, Brno. ; Vrishnafdrni, Orissa ; 
Bdma, Bomb.; Be ami, nirpirimie, nir-brami, Tam. ; Sambrdni cfotttu, 
Tel. ; Beams, Malay.; Brahmi, manddki, Sans. 

References. —Roxb., FL Ind . Ed. C.B.C , 47 ; Voigt, Hart. Sub. Cat., 

. $02 1 Tkwaites, En. Ceylon PL. 218, 426 ; Dabs. A* Gtbs., Bomb. Fl., 178 ; 
Aitehison, Cat. Pb. and Sina PI., 107 ; Rhetdt, Hart. Mai., X., t. 14; 
Trimen, $yst. Cat. Cey. PI., 62; Elliot, Ft. Andkr., 166 ; Pkarm. Ind., 
161 ; A ins ft*. Mat. Ind., II., 930 ; O' Skaugknessy, Bang. Dupens,, 476 ; 
II. C. Butt, Mat. Med. Hindi, J/J, 294 ; Dvmock.kfat.Med. W. Ind., 
2nd Ed., 570 ; S. Arjun, Bomb. Drugs, 99; Bidie, Cat. Raw Pr., Parse 
Rxk., No. 620 ; Year Book, Pkarm., 1874* **5 . Atkinson, Him. Dist., 3 14, 
>*9 ! Drury, U. PL, 242 , Balfour, Cyclop., U., 42 ; Treasury of Bot., /., 
5 * 5 / Gaoetteen Bombay, III., JO 4; Mysore and Coorg, /., 56 ; Orissa, 
II, *59 1 N.-W. P., I., 85 ; IV., last*. 
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Habitat*— An annual creeping plant, found in moist places near streams 
or on borders of tanks, throughout Irdia, from the Pan jab to Ceylon and 
Singapore, ascending to an altitude of 4,000 feet. 

Medicine.— A ins! ie informs us that the jointed root, as well as the 
stalks and leaves, are used medicinally by the Hindus, who consider 
them to be diuretic and aperient, and particularly useful in “ that sort of 
stoppage of urine which is accompanied by obstinate costiveness." Rox- 
burgh wrote: “The natives used the expressed juice mixed with petro- 
leum to rub on parts affected with rheumatic pains." U. C. Dutt, in his 
Hindu Materia Med tea , affirms that it constitutes the brahmi of the native 
physicians, and assumes that it is also the brahmi of Sanskrit writers. 
He writes: “This plant is considered a nervine tonic, useful in insanity, 
epilepsy, and hoarseness. Half a tola of the fresh juice of the leaves, with 
two scruples of pdchak root and honey, is recommended to be given in in- 
sanity. The leaves fried in clarified butter are taken to relieve hoarse- 
ness. * Or. Dymock, however, thinks that Dutt mav be mistaken in thus 
taking Herpestis to be the Sanskrit brahmi , and affirms that m Bombay 
Hydrocotyle asiatica is known by that name, while the plant under consi- 
deration is not used medicinally. The Pharmacopeia of India gives 
it a place amongst non-ofticinal drugs, but the writer evidently regards 
it as inert. He remarks that there is no trustworthy evidence of its value 
as an internal remedy, and that whatever value may be derived from the 
anti-rheumatic formula mentioned by Roxburgh is probably due to the 
petroleum employed. 

Special Opinions. — $ ** The root is an antidote for mineral poison' 1 
(V. Cmmegudien, Mettapcllian , Madras}* “ A fca spoonful of the juice of 
the leaves given to infants suffering from catarrh or severe bronchitis 
gives relief by causing vomiting and purging r> {C. C. Dutt, Civil Medical 
Officer, Serampore). 
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HETEROPANAX, Seem. ; Gen. PL , /., 943. 
Heteropanax fragrans,' Seem. ; FL Br . lnd. % I/., 734 ; Araliacf*. 

Syn.— Panax frkqr\ns, Roxb. ;Akalmd SP .47, Herb, hid . Or . H.f. T . 

Vern.— Hessen*. Ass\m J Fiona, Cachar ; Lai totiUa , Nepal ; Striokhtem , 
Lfpcha i Tachansa , Bukm. 

References . — Roxb. , FI. Ind., Fd. C.n.C,. 266 ; Brandis, For. FI 249 , 
Kure, For . FI. Burm. t I., $4! ; Gamble, Man. Tim 1 .., 208 ; Li\t of Tree*. 
Shrubs and Climbers, Darjeeling Dist , 44 , Atkinson, II. m. Dnt., 3 n , 
Indian Fore iter, V., >12 ; Balfour, Cyclop If , 42 ; Apliu, Report on the 
Shan States ; Special report on Ft on Ft. of Assam. 

Habitat. — A small unarmed tree, found from the Sexvalik Hills to 
Burma, and common in Bengal. It grows to an ahitude of 4,000 feet. 

Structure of the Wood.— Light brown, or grey, rather heavy, fihtou*. 
but close-grained, though very perishable (Kurg). There is no record of 
its being employed economically, 

Domestic Uses. — This tree is important as being that on the leaves of 
which the “ Eri " silkworm is fed in Upper Assam. 

HETEROPHRAGMA, DC. ; Gen. PL, 11., 1046. 

[IVig/tf, Hi, L r 6 o ; BiGKogt.u'Fjr.. 

Heterophragma adenophyllum, Seem.; FL Br„ Ind., IV., 381 ; 

Syn.— 'B ignonia adeNophylla, Wall* ; Spatmodea adenopmIlla, A. 
DC. 

Vern. — Fetthan, Burm. 

References.— Kurt, For. FI. Burm., II., 246; Gamble, Man. Tithb., 1 77 t 
Aphn Repur t on l he Shan Stales . 
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Habitat.— A moderate-sized deciduous tree met with in Burma, Assam, 
Eastern Bengal, and the Andaman Islands. 

Structure of the Wood. — Yellowish-white, moderately hard. Weight 
4 lib per cubic foot. 

IV, 381. 

0U ADR I LOCULAR IS, 

Roxb. 


1 — 

Heterophragma Roxburghii, DC. , FI. Sr. Ini., 1 

Syn. — Spathodea Roxburghii, Sprang.; Bignonia < 


Vera. — Pultung , warms , Bomb., Mar.; Bito-kala-goru, Tam.; Bond- 
gu , Tel. 

References. — Roxb,. FI. Ind., Ed, C.B.C. , 494; Brandis , For. FI.. 350; 
Bed dome , For. Ft., t . 169 ; Gamble. Man . Ttmb., *77 / Data. & Gibs., 
Bomb. FI . , Mo | Dymock , Mat. Med. W . Ind., ind Ed.. $44; Lisboa. 
U. PL Bomb.. 105; Birdwond , Bomb . Pr.,333; Indian For ester, XII. , 
.?/*; itomA. Gazetteer, XIII., pt., I. , *7. 

Habitat.— A large tree met with in the Chanda district, Godaveri forests, 
and the West Deccan Peninsula generally, from Bombay southwards. 
Fodder.— It is stated in the Thana Gazetteer that the LEAVfs «.re much 


eaten by cattle. 

Structure of the Wood.— Grey, rough, moderately hard. Weight 40ft* 
per cubic foot. It is employed in Bombay and Madras for the manu- 
facture of planks, and for building purposes generally. 


H. sulfureum, Kurt; FI. Br. Ind., IV., 381. 

Vern. -7A*//i«rftf ( Burm. 

References. — Kura. For. FI. Burm., II., 234; in your. As. See., 1873, 
Pi. II., tyj ; Gamble , Man. Timb *77. 

Habitat. — A deciduous tree, met w ith in Burma, chiefly in Prome and 
Pegu Yomah. 

Structure of the Wood. — Dark -grey, soft, even-grained, resembling in . 
st nut ure that of H. Roxburghii. Weight from 40 to 6olb per cubic foot. 
Though no account is obtainable of this wood being employed for economic 
purp< ses, it seems probable from Gamble's description, that, like that of , 
the former species, it might be used for planks and building. 
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HETEROPOGON, P<n. : Gen. PI. III., ,033. 

A genus belonging to the tribe Andropogone.Y, of the Natural Older 
C.n AMISH.*. It comprises five or .six species, all inhabitants of warm countries, 
one of which, the well known Spear Grass, is common all over India. 

[A 'orthern India. 32 ; Gramixe.e 

Heteropogon contortus, R. & S.; Duthk, Foddtr Grassts of : 164 

T he Spear Grass. ; 

Syn. -Heteropogon htrtus, IVrs. ; H. Roylki, .Vers.; Androtogon 
contortus, Linn. 

Vern. — Kker, Reno.; Sauri gh 4 s, Santal ; Badopuneha, lamp, lampa, 
himpar, parha, parbi, Bunpel; Kanura, sarwala, po*aura, riskawa, 
parba, band a. sarrear , inusel, lap , banda, N.-VV. P.; Bar.oera, mnnal, 
Tkaks.-Inu. ; Suriala, snrari, saruala , xu'iala, Jamb, Pl».; Sarvniia, 

Rai. ; Pocimti, saga, Hkrar ; Ifukara gadi, kusal, kusdh, khar , lum- 
pen, C. P. ; Yeddi, eddi, thervu, Tel. 

References. — Voiet, Host. Sub. CnL, 7 <vt .• Stewart, Pb. Pl-*SS ; Aitcki- | 

, son. Cat. Pb. and Sind PI., 17* ; DntJne, Indig. Fodder Grasses of the 
plain% of N. W. Ind , 19, pi. xix. . S -mends, Grasses o* the Ind. Pen in- I 
sula, 44, pi. 2 q ; ERiot, FI. Andkr., 49; Atkinson, Hi Dixf.,321; 

Indian Forester, XII , App. 2 ; Maiden, Vseful Kat.ve Plants of Austro* 

Ha, 9u; Coimbatore District Manual, 19# / K r nrsincp >re Settlement 
Report, 57 r * Case Herts N.-W. /\. /., 8$ ; IV., Ixxx ; Panjab, Karnal 
Dixt., 19. 

Habitat.— An erect, glabrous grass, with hygrometric awns, found grow- . 
mg in tufts on rich pasture ground. Outhie writes : “ Common both in 1 
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the p terns and on the hills of the Panjib tiki Notth*W«t Provinces v r 
grows in light soil About Band* attaining a height el about 3 feet . i« 
soil mixed with kunkur (raker) it reaches <j feet it height (Mil Ur) | t j, 
common on the rock tablelands of the hsily country south of Allahabad 
(Bsnson). Abundant also on the warm lower slopes of the Himalayas, 
and up to an elevation of 7,00a feet in some parts?* 

Fibre,— The grass is used as a fibre in the manufacture of coarse 
mat* tcc. 

Fodder -It is largely used as fodder both before and after it has 
flowered, bus chiefly when it is young and tender. In RAjputana and 
Bundelkhand, where it constitutes the principal fodder grass, it is cut and 
j stacked after the rains, and will, it is said, keep good in stack for twelve years. 
j On Mount Abu the people consider it the best fodder grass they have 
I ( Duthie ). Sftnonds mentions that it is good fodder, when green , for cattle 
I and horses, and MaWen, in his Useful Natter Plants of Australia, writes : 

" A splendid grass for a cattle run, as it produces a great amount of feed/’ 
In the Settlement Report of tf urstngpore, on the other hand, the grass is 
said to be m almost useless, as even horned cattle object to it when they can 
get anything else.” This observation probably refers, however, to the 
plant which nas been allowed to seed before it has been cut, in which con- 
dition its hard spear-like awns are naturally objectionable. 

Domestic Uses*— It is much employed in many parts for thatching. 

Hevea braxiliensis, Mtitfl. Arg see India*rubber, p. 365. 


HIBISCUS, Linn. ; Gen. Pi., /., soy, 982. 

A gems of Malvacss, including some 33 Indian indigenous, and several 
introduced, cultivated specie* many of which are of considerable ecom mi c 
value, whit* nearly all might be utilised tor the fibres they contain. Regarding 
the confusion which at present eaists owing to the indiscriminate application 
of the name Hsus to plants of this genus. Dr. Watt, in the M Selection* *>m the 
Records of the Government of India, Revenue and Agricultural Department, 
Volume I., " states 1 M So much contusion exists in the writings of Indian authors 
regarding the word $ Hemp * that it has been deemed desirable to make an 
effort to mtahibh a more trustworthy mode of expression. It would, indeed, 
have been to the advantage of Indian commerce at the present day had 
Dr. Royle'g remark on this subject, made nearly half a century ago, been 
carefully observed. He wrote : * We should avoid calling every new fibre 

Pomp, when one only can properly be so named. In the same way, the South- 
sea Islanders called every new animal they saw a pig, because that was the 
only one with which they were acquainted.' The true hemp of European 
commerce is of course Cannabia sativa, a plant allied to the nettle, but having 
a leaf deeply cut into the shape of a hand (palmi-partite). The flowers of the 
hemp plant are small, preen, and insignificant-looking — the males appearing 
on one individual, and the females on another. The Sunn-hemp of Indian 
commerce, sometimes called Brown-hemp, is Crotalaria joncea -& plant that 
bekwigs Ike pea-family, and has large showy yellow flowers. Bombay-hemp 
and Deccam-hemp (and also, as sometimes, though incorrectly, called Kosalle- 
berop- the true Roselle being Hibtacus Sabdarifik), are terms often used 
loosely, but wntch should, in all probability, be restricted to HibtlOia CAUDA- 
bioaa* the hemp-leaved Hibiscus (ambdrt). In point of foliage this plant 
dotsly resembles the true hemp (hence its botanical specific name), but in no 
other respect. The sterns are slightly prickly, as also the sepals, and the 
flowers are large and yfeilow, with a deep purple centre. Any one who ha* seen 
a cotton plant in Sower, or the common garden shoe-flower, could never for a 
moment mistake this plant for either htmp or sunn, and yet the literature df the 
fibres obtained from these plants is so ditfiguied through the application Vo all 
three ofthe popular word • hemp, 1 that it is often quite impossible to discover 
to which an author is alluding* These plants not only differ materially from 
each other but their fibres are* entirely different, and any attempt to sell the one 
in place erf the other would have serious effects on the development of t fade. 
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the Ambiri it of conns a but fibre, avid it thus more nearly allied to jute than 
to fcuriO'hemp or to true hemp. The Utter if more nearly allied to rhea than 
to either of the others. Indeed, these three fibre-yielding plants may be 
accented as the types of three of the most important classes of fibres,— the bast 
fibres, the nettle fibres, and the pea-fibres. Commercially, sunn-hemp it more 
nearly allied to flax than to hemp, end as stated. Bombay-hcmp might with 
more reason be returned as a form of jute than of hemp.” 

It U to be hoped that this distinction will be observed by future writers, and 
that the word M hemp " may be restricted to Cannabis SStiva. The reader is 
referred to the article on Cannabit SAtm— hemp— and to that on Crota- 
Uria juncea— Sunn-hemp— for further particulars regarding these two fibres. 
It may tie here added that the term ManHU-hcmp is given in modern commerce 
to the fibre of MisflA textilis. 


Hibiscus Abelmoschus, Linn.; FI. Br. Ind., /., 342; Wight, 
The Musk Mallow. [ Ic., t. 399 / Malvaczjc. 

Sjtb. — Abelmoschus moschatus, ttmnch ; Hibiscus flaviscbns, Cav. ; 
H. SPATHAcaus, Wall , / H. ricinepolius, Wait.; H. chinensss, 
Wall.; H. SAGfTTirouus, Kurt, 

The Flora of British India distinguishes two forma 
Var. X, multiformis J—Bamia sr.; Wall., Cat., tgn. 

Var. a, betulifolins Ramia bp. ; Wall., Cat., 1918. 

Vera. — Mushk-dona, HiNiv. ; Mushak-dana, Bbng.; Mushk-hhindiAU.bij, 
Dkk.; Mishk-ddna, mush k-bkendi-ke -bit, Bomb.; Mushak-dana, 
Guz. ; Kasturirvendaik-kay-virai, katiuk-kosMr i. Tam.; K ast art-beu da- 
vitiulu (tula bettda r €.\\\o\), Tel.; Kittu-kastdri, kastvri.vmta-vitta , 
Malay.; Ba-lu-wa (Mason, contradicted by Moodeen Sheriff), 
Burn. ; Zatdkasturik a {lata kasturikam, Moodeen Sheriff), Sans.; 
HabbuUmUhk , habbul-mushk, Arab. ; Mushk-dana , Pkrs. 

References. — Roxb., FI. Ind .. Ed. C.B.C» 5 26; Thwaites, En. Ceylon 
PL, 21: Attchison , Cat. Pb. and Sind PL, 20 ; Trimen, Cat. Fl. 
PI. & Ferns, &r.. Cry Ion, ri ; Rheede, Hort. Mai., II . /. j? ; W. { 
& A,, Prodr 53 ; Elliot , FL Andhr ., 84, 131 Pharmacogra- j 
phia Indira , /., 209 ; A i ns lie i Mat. Jnd., 11., 72, J35 ; Moodeen Sheriff, I 
Supb. Pharm. Ind., 13 i Mat. Med. of Madras, 52 ; V. C. Dutt, Mai . J 
Med. Hind., 123 t Dymoek % Mat. Med W. Jnd , 2nd Ed., rot ; If. S . \ 
Di spent., t$th Ed., 1664; Murray , PI. and Drugs, Stud, 63; K. L. * 
Dev, India Drugs, Ind., 60 , Royle, Prod. Res., 2.i0, Baden Powell, P K , , 
Ft., 332 ; Atkinson, Him . Dist 30* ; Drury , V. PL, 2 ; Hoyle, Fib. PL. 
2$9, 268 ; Idotard , Paper-making Mat., 1 7 / Pi esse, Perfumery, r$*; Mo- : 
son, Burma and Its People, 418 : Rep. Agri. Dept., Bengal, 1886-87, { 
2t ; Smith, Die., 2S0; Cametteer, A r .-ll. P., I\ r ., Ixviti. 

Habitat. — A herbaceous bush, springing up with the rains and flowering 
in the cold season. Leaves of various shapes; the lower broad, ovate, 
cordate; the upper narrow, hastate, very hairy. Common throughout 
the hotter parts of India, now met with in most other tropical countries. 

Fibre. — Like other species of this genus this plant yields a fibre from its 
stem. Or. Roxburgh, experimenting with cords made from it, found that 
wetting made no difference in its breaking point, the average weight 
required to break the rope whether wet or dry being 107ft. In the Annual 
Report of the Agricultural Department, Bengal, for 1886-87, an account 
is given of a series of interesting experiments with this fibre, conducted 
by the A gri.- Horticultural Society of India at the request of the Govern- 
ment of India. H. Abelmoschus yielded the best crop ^f all the fibre- 
y^Ming plants experimented with, and, with a Death and ^Uwood’s ma- 
chine, 800ft of fibre was obtained as the yield per acre. By the ordinary 
ftystem of retting, on the other hand, a yield from the non-seoded plant 
correaoonding to ia maunds 17 seers per acre was obtained, thus proving 
that the latter process gave a better outturn. The Society, however. 
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arrived at the conclusion that the cultivation of Hibiscus had no advantage 
over that of Jute. 

Odorous Principle.— The seeds yield about 6 | per cent, of an odorous 
principle and resin. The former is a light green non-volatile fluid 
having a strong odour, resembling that of a mixture of musk and amber, 
hence the Arabic name hab*til*mu$hk. Owing to their possessing this prin- 
ciple, the musk mallow seeds are used in perfumery, and are known to 
the trade in Europe as " Grains d'ambiette” Piesse, in his Art of Per - 
fumery , writes : 44 Musk seed, when ground, certainly reminds our smell* 
ing sense of the odour of musk, but it is poor stuff at best, ” and he 
recommends it only for making cheap sachet powder. According to him 
the most valuable seeds are imported from Martinique.— (See Article 
“ Musk,” Vet. III., 58 to 6 j .) 

Medicine. —The aromatic brown seeds are employed medicinally by 
the natives of Northern India. They are kidney-sliaped, with a hiluni 
in the concave border, slightly compressed, striated, about two lines in 
length, and have a feeble odour o* pure musk, which becomes more 
powerful on rubbing them together or between the fingers.' By attention 
to these characters they may be distinguished from the seeds of Psoralia 
corylifolia, which are used as an adulterant or substitute in Madras. 
Arabic and Persian writers regard their therapeutical properties as cold, 
dry, tonic, and stomachic, an opinion which is still held by the Hindus. 
The author of the Makhsan-el-Aditiya recommends a mucilage made from 
the root and leaves in gonorrhoea. Though no part of the plant is 
recognised as of value by the Pharmacopoeia of India, Moodeen Sheriff, 
in his Materia Medica of Madras , regards the seeds as stimulant, stomachic, 
and antispasmodic, and recommends their exhibition in cases of nervous 
debility, hysteria, atonic dyspepsia, and a few other conditions in which 
musk is indicated. He writes that the best and most efficacious method 
of using the drug pharmaceutically is as a tincture, an account of the 
preparation and usage of which will be found in his short note below. 

Special Opinions.— The seeds of Hibiscus Abelmoschus or Mushk - 
ddnoh contain albumen, oil, and a peculiar principle on which their odour 
depends. They are stimulant, stomachic, and antispasmodic, and prove use- 
ful in some nervous affections in which musk is indicated. The seeds are 
best administered in tincture, which is prepared as follows ‘ Take of the 
Mushk-ddnak in powder, two ounces and a half ; rectified spirit, one pint. 
Macerate the seeds for forty-eight hours in fifteen fluid ounces of the 
spirit, in a bottle, agitating occasionally ; then transfer to a percolator, 
and, w'hcn the fluid ceases to pass, continue the percolation with the 
remaining five ounces of spirit. Afterwards subject the contents of the 
percolator to pressure, filter the product, mix the liquids, and add suffi- 
cient rectified spirit, to make one pint. Dose, from one drachm to two 
drachms. In more than three drachm doses it produces headache or giddi- 
ness '' (Honorary Surgeon Moodeen Sheriff’ % Khan Bahadur , G.M.MC., 
Triplicane, Madras). ** The juice of the fresh plant is used as a febri- 
fuge and expectorant in domestic medicine, ana a poultice made of thcr 
whole plant reduced to pulp is applied to the chest in bronchitis” 
(Assistant Surgeon S a 1 ? Par am Arjtin Ravat, L, M<, Girgautn , Bo nib a v). 
** Emollient and demulcent. j U^edj as a cooling drink in fevers, gonorehcea, 
&c , and as an inhalation in hoarseness, dr \ ness of the throat, '&c.” 
(Civil Surgeon 7 - H. Thornton, R.A. , M.L h, Monghyr ). 44 Use Ail in 
acute gonorrhoea ” ( Surgeon-Major G. Y. Hunter , Karachi ). 

Food.— Ain&lie mentions that the seeds are mixed with coffde in 
Arabia* 
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Domestic Uses.— The leaves arc said by Royle to be employed in the 
North-Western Provinces to clarify sugar. 

Trade.— Tlie seeds do not now form an article of Indian export. 
Those imported from the West Indies fetch about 6<f. per ib in London 
(Pytnock). 

Hibiscus cannabinus, Linn.; FL Br. In<l. f 339. 

Deccan Hemp, Ambari IJemp. 

Syn. — H. Wigutianus, Wall. 

Vera ■ — Ambdri, p tits an , pulu , ndlitd (Conf. with C. 1S61 in the Dictionary), 

' MlND.; Mesta put (ambya pelt, the leaves, and ehandana, the plant, 
according ti\ Dr. B. Hamilton), Heng ; Dare kudrutn ( kudrum by j 
Hindus of Chutia-Nagpur), Sa.nTal j Kanunya, Orissa; Ai «/ r««, . 
Brhar ; Patsan, piiwa , rattia sau (tukhm-i-bfutng Delhi), N.-W. P. ; 1 
Shan (in Jhelam la^in), .t aakolda, patsan, son iokra, sinjubord, Pb. ; 
Sujjndo (according to Stocks), Sind. ; Ambdri (in Lhanda), CM*.; ! 
Ambdri , ItOMR. ; Am bad a. Mar. ; Pulimattd , prt/ichi , pulicharkirai , ( 
Tam. j Gutigura (according to Elliot), gavnara (Godavf.ri), j 
gnnkura, Tkl. ; Pundrike gida, holada, Kan. ; Ndli, yamikura, Sans. ; • 
Snjfddo (according to Stocks), F i ERS. 

References. — Roxb. R Ind., Ed. C.B.C., 52^ ; I f oigt, Hart. Sub. Cal , \ 
91] * Thxvaite** En, Ceylon Pl.,40t; Stewart. Pb. PL, 22; Aitckison , ; 
Cat . Pb. and Sind PL, 20; Drury , Handbook Ft. Ind., I., 7/ ■ Camp - ; 
bell , Report on Fcon. Prod. Ckutia Nagpur, 17 ; F.lhot , FL Andkr tt ; 
Kept. hot. Cardens , Bangalore, by J. Cameron , Roxb Coromdl. 
P/,JI.,p. 4#, t- *VO ; V. C. Dutt , Mi/. A/crf. #iW., .$//; Dymock , 
Mr/. Jfrrf. IF. /»id., Ft/., /04/ Pharmatog. Ind., I., 2/3; Watt, 

III Selections from the Rec. of Govt. of Ind., Rev. fr Agri. Depr., 
/., 2 f~f ; II. C. Kerr, \Cultvn. and trade tn Jute, 3 , # 7 , 91; Baden 
Petrel!. Pb. Pr ., 33 J; Atkinson, Him. Dint., 70Q ; Drury , V. PL, 
243; Duthie fif Fuller, Field and Carden ( rops, 66 ; Lisboa, V. Pi. 
Bom., 226. ; Birdiuood, Bom. Pr., 3 t 6 ; Rnyle, Fib. PL, 254 ; Ltotard , Paper- 
making Mat., 5. tb, 1 7, 2S, 34; Ctos <, Bevan, Ring, £* Watt, Report on 
htd in n Fibre**, 3 y ; Mueller, Kvtra-trop. PL. 15 S; Manual, Coimbatore 
Dist Madras. 2j>V „• .lfmiturf 0/’ Trtchittopoly by Moore, 7 2; Mr<r><js 
Manual, 3 t 3 . ■ Settlement Reports — < . /* , <TJWrt»*rv t .V ; Chanda, 

* 3 ; Paufob, Raagra, /* ,• Montgomery, toy ; iV.-lt* u& ; 

Gazetteer*. — Ort>sa, II., /?'• and App. VI.; Bom., XII., r <3 ; Ostial 
Rept. of Kttm ion by Madden, 2S0 ; Sports, bneyciop., </ i ; Special I ’oluma 
of Madras Se/e, tions on Fd>r, « ,* Report of D.ret tor of Land Re c. and Ayn- 
fill., Bombay, / A'5 -6'6 , App. XII. ; rS&6-6/, App XII. ; 16S7 bS, App. All. 

Habitat. — A small herbaceous shrub, apparently \sild east of the 
Northern GhSts, but largely cultivated for its fibre throughout India, th* ■ 
prodvuv being used by the agricultural classes locally. It is more speci- * 
ally cultivated in Chutia Nagpur, the Central Provinces, Madras, an/, 
Bombay, and less abundantly in the North-West Provinces, Oudh, and me 1 
PanjAb. Stewart says of the last-mentioned pro\ince that the plant is not j 
uncommon on the lower Himalaya, ascending to 3,coo feet in altitude, and 
Bellew reports its existence near Gha/ni at about 7,c»co feet above the sea. 

It will be observed that the vernacular names given to this plant in 
the western, southern, and central parts of India have a more original 
character than those in use in Bengal, the North-Western Provinces, and 
the Panjdb. In the latter areas it is generally compared to Sunn-hemp j 
or to Jute. This fact might be accepted as pointing to its being a name 1 
of the former rather than of the latter division of India The plant is j 
chiefly giown for its fibre, but occasionally, as in some parts of Bengal.' 
as a vegetable ; and an oil is also said to*be expressed from the seeds in ? 

Bombay. ( M7i/f ) 

Fibre. — The most recent investigations on this subject are those of \ 
Dr. Q. Watt, which, as they afford a complete resume of the subject, are j 
here quoted in entirety : — 
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Under jute in the same work it is stated that— 4 Slips of sized paper, FIBBB 
weighing 39 gr., made from this fibre, bore 60ft, as against Bank of 
England note pulp, 47b.’ And in another passage the measurements 
of jute filaments are given as max., 0196 in.; min., 005? in.; mean 
0 078 in. ; diameter : mean, o*ooo3 in. • The shortness of tne filaments 
explains their inability to withstand long exposure.* According to the 
method of hydrolysis described in Spons* Encyclopedia, the fibre of 
Hibiscus cannabinus is fully six times as durable as jute, whereas by 
Cross* method of hydrolysis it is slightly less durable than jute. Re- 
ducing the measurement* given by Oross to inches so as to admit of 
comparison with those published in Spons' Encyclopedia , the writer in 
the latter work gives the maximum as o’o8 in. greater, and the minimum 
0*02 in. also greater than the measurements obtained by Cross. This 
may be due to some error in the instruments used by the two investigators. 

But should it be found that Hibiscus does actually possess longer fila- ! 
merits than jute, this fact should give to it a higher commercial posit on j 
than it has as yet attained. It could be produced at the same price and i 
be grown over a much w ider area, hence some hopes of a greatly extended j 
trade in Atnbdri fibre might be anticipated with the possession of a more ! 
thorough knowledge of its property. In a Report recently issued by j 
t«>e A gri- Horticultural Sodetv’of India, on some experiments performed \ 
with * Hibiscus, Abtatilou, Sanserieria, and Sida,* the Committee came* 
to the conclusion that these fibres possess ‘no advantages over that of ■ 
jute.* But may it not be said that this conclusion was -influenced by local ■ 
necessities 7 It might not be of any special advantage to the iutogrowers ! 
of Bengal to substitute for jute any of the fibres named; but from an ! 
imperial point of interest the question suggests itself whether it would not , 
be advantageous for cultivators, in parts of India where jute cannot be ! 
grown, to adopt as a substitute or competitor either Hibiscus, Malachra, I 
or Sida. It might, for example, be suggested tljat the efforts to cultivate 1 
iute m Madras could with advantage be abandoned in favour of Hibiscus j 
cannabinus, .and that the* sacking trade of Bombay might, as once before ; 
suggested, tie met by the organisation of a new industry in the fibre of 
Madachia capitata. Sida seems destined for a higher position than jute has 1 
a- yet attained. 

“ To turn now from chcmico-microscopic examinations to the results : 
of the practical tests performed by Dr. Roxburgh. Two specimens of ; 
th.« fibre were* experimented on b\ the Father of Indian Botany, tii„ (a) 
pu pared from plants ‘cut when in 'blossom and steeped immediately,’ i b ) 

'the same cut when the seed was ripe** Of (a) a line when dry broke ■ 

\\»th a weght of 1151b. when wet, of 133ft -the wet line gaining a ' 
tens 5 on represented by i81b; of (b) a dry line broke with nofb, a wet 
one with u81b, gaining a tension of only 7ft by the process. Accord- t 
ing to these experiments the Amhttri fibre deteriorates by the plants being ; 
allowed to grow beyond ihe flowering season. With Sunn-hemp (Crota- , 
laria juucea), Abtoma augusta, and several other fibres, the mature or ! 
stronger fibres are obtained when the plants are in fruit. Thus compar* j 
mg v iih the ; hove figures, a line of Sunn-hemp ore pa red from plants in 
flower broke when drv with 1301b, when wet witn iHstb, cut while in fruit . 
the dry line broke with i6olb and the wet line with 209th, the latter gaining j 
dS* 1 m weight. Royle commenting on Roxburgh** experiment* -cm arks : — , 

* So in Dr, Wight's experiments, the fibre of Hibiscus cmnnainasa, which ! 
is sometimes called the jute of Madras, broke with 390ft, when Sunn j 
(Crotalaria juucea) broke with 404ft. Both these, like Dr. Roxburgh's; 
-specimens, were probably grown in the same climate. But in the author’s ; 
experiments. Sunn broke with 1501b, when Brown-hemp broke with 190ft ; » 
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but the Sunn was from Bengal, and the Brown-hemp from Bombay. There 
is, however, some uncertainty about this, because, though no fibres can well 
appear more distinct than these two, yet the author has in his possession 
fibres of a Crotalaria which are hardly to be distinguished from Hibiscus— 
Brown-hemp. I he Sunn fibre of Bombay was, even in- Dr. Roxburgh's 
time, remarkable for its dark colour. But some spot linens of Ambtiri 
fibre, sent by Dr. Gibson as those of Hibiscus cannabinus, and which closely 
resemble those of some kinds of ordinary Brown-hemp, were favourably 
reported on by a Mr. Enderby, then of the rope-manufactory at Green- 
wich. Brown-hemp is and has always been the peculiarly prepared 
Sunn-hemp of Bombay, otherwise known as Salsettc Hemp. Roxburgh 
5 gave his own results of experiments with this, and admits that it is dis- 
j tinctly superior to Bengal Sunn-hemp, is of a dark colour, and the fibres 
j more "easily heckled because of being peeled off. Far from Royle’s experi- 
1 ments upsetting therefore the experiments of Roxburgh and of Wight, they 
! simply prove that Royfe was comparing Bengal with Bombay Sunn-hemp, 
j and not, as he affirms, Bengal Sunn-hemp with Bombay Antbari. Royfe 
I may thus be viewed as having seriously laid the foundation of much of 
j the" confusion in modern literature which has so materially retarded any 
i possible formation and growth both of a Sunn-hemp and an Ambari-hbic 
i industry.” For Salsette or Brown Hemp tl;e reader is referred to the 
| article on CrotaJaria juncea, Vol. IF, 595. 

| “ Dr. Buchanan-Mamilton wrote that the natives of Bhagulpur in his 

| day considered this fibre stronger and more durable than jute. Mr. Hem 
j Chunder Kerr says that, • It is employed in Bengal for all the purposes 
I of jute and ako fur making fishing-nets and paper * In a further par.i- 
l graph he gives, an account of the process adopted in making paper from 
1 this fibre with lime— 20 seers of fibre to 3 of lime and 20 of water being 
j the proportions used.” 

; Methods of Cultivation and Seasons of Sowing and Reaping 

j THE AMRARf-¥!ilKK PLANT. 

"In firngat.— Roxburgh, in his Flora Indict ?, says this plant is culti- 
vated in the rainv season. Most writers affirm that it is grown as a mixed 
crop, only forming bells through or along the borders of dal fields and 
j other such crops. Dr. Buchanan-Hamilton alludes to having observed it 
j cultivated in Bhagulpur nearly as extensively as jute. In Purncah he 
I found it grown by itself and not as a mixed crop. 

In the North-Western Provinces— Messrs. Duthie and Fuller admit 
that it is impossible to arrive at a definite knowledge regarding the extent 
of cultivation, f but it is believed to be grown on a much smaller scale than 
Sanai. It is very rarely cultivated as a sole crop and most commonly 
; occurs as a border to fields of sugar-cane, cotton, and indigo.' * In 
ordinary Doab Districts it is only met with as a sparse bordering to some 
khan/ fields, and is merely grown for the domestic uses of the cultivator ' 
‘Its cultivation will necessarily be similar to that of the crop with which it 
is associated, and thus it will be sown in February if asr a border to 
sugar-cane, in May if a border to font riva indigo, and in July if a border 
to cotton. When ripe the plants are cut down close to the ground or are 
pulled up by the ro f s. It is important that none of the low'er part of the 
•tem 1 m; lost, since this contains the best fibre. The stalks arc then kept 
submerged in water for a pciiod vary ing from six to ten days according to 
the weather, when the bark can bo easily pulled off t>v hand in long con- 
tinuous strips. The method of extraction is, therefore, much simpler than 
that of Sanai. If the stalks are kept too long in water, the fibre toes very 
greatly in strength, although gaining in colour/ The out-turn varies 
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between 125 seers and 20 seers an acre according lothe thickness of the : 
sowings and the degree to which the belts of fibre-plants arc overshadow- 
ed by the other crop. In the Aaratngarh Settlement Report (/>.//£>, it 
is stated of this plant that 4 it is grown throughout the district by culti- 
vators of all castes round *he edges of their sugar-cane fields. I he seed 
is put into the ground at the beginning of the rains, and the plant is cut 
in October. * 

In the Pan jab — Stewart writes: 4 It is generally raised in narrow 
strips along the deegs of the fields of cotton or pulse, being sown either 
about April and irrigated up to the rains, or sown during the latter, the 
former giving much the best result (Edgeworth , I. Its fibre is used fur the 
manufacture of ropes, twine, and sacking. In Sind its fibre is considered 
the best for nets and ropes, but it is rarely used for cloth.’ 

In the Kangra Settlement Report and also in the Montgomery Report 
the plant is described as an autumn crop 

In Bombay — Lisboa says : 4 ‘1 he fibres of this plant —which arc pre- 
pared bv .steeping the steins in water, are hard, and more remarkable for 
strength than fur fineness— might be considerably unproved by tare. A 
line made of them, 4 feet long, sustained, when dry, a weigl 1 of 115ft ; in 
the wet state its tenacity was greatly increased, and it bore a strain of 
I3^1f>. Is only adapted af» a mixture for the commoner description of j 
paper.' The Ca&'tteer </ 3*>mhay ( Vo!. A 7 /.> /jjr) says the plant is sown 
m June and reaped in October 99 

In the Reports of the Director of Land Records and Agriculture, 
Bombay, it is stated that the area under cultivation in that Presidency 
*. is, in* 1885-86, 5*488 acres, m 1S86-87, 87,957 acres, and in 1887-89, 
71,588 actes. 

In Madras — Roxburgh gives in his Cnromande! Plants a full account 
of this plant. Ho says: * I* he usual time of cultivation is the cold sea- 
son, though it will thrive prettv well at all tunes of the year, if it has suffi- 
cient moisture. A rich loose soil suits it best. The seeds .ire «own about 
as thick as hemp, but generally nvxt-d \y:th some sort of small o** dry 
grain, rendering it necessary to be sown very thin, that the other crop 
(which is one of those grains that docs not grow nearly so high! may not 
be too much shaded. It requires about three months trout the time it is 
sown, before it is fit to be pulled tip for watering, which operation, with 
the subsequent dressing, is similar to that hereafter described for CrotaLaria 
juncea.’ 

The most complete account of the cultivation of this plant which the 
writer has had the pleasure of reading that given by Mr. F. A. Nichol- 
son in his Manual of the Coimbatore District (/>. -?,?£). He says 4 Puli- 
tuanji is grown everywhere m gardens and on dry lands, but especially 
in red loams and gravels ; in the former with \ anous emps smh as tur- 
meric. rngf, Iambi* t 8tc,, m the latter with chol.un and katnb:t. In gardens, 
as a mixed crop, it is planted on the ridges of the beds and watercourses, 
not indiscriminately; on dry land the seeds are mixed and sown broad- 
cast. Occasionally it is grown as a separate ctop m gardens, and is then 
‘■iJ'vn thickly about two or three inches apart in beds, and watered twice 
a week. ^ 

the fibre is prepared bv bundling the ^alks, which, after a few 
days, are Meeped for nearly a week m water umUr stones; w hen sntfichmt- 
lv reU<d they arc cleaned by beating them on the gn.. d, the fibre 
.shipped off, washed, ami dried. Five hundred stems,* about eight feet 
h'gn. as grown en masse in gardens, were recently taken at random and 
the fibre removed and cleaned in the usual way ; the result was 5 Jib clean 
and good fibre. The stems when carefully dried weighed nearly 20 lb. 
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Assuming the acre to be 40,000 square feet, after allowing for waste patch* 
es, the number of stems at three inches apart would be 640,090 ; hence 
I the yield in clean fibre at itb per too would be fi^oolbssaf tons ; the stems 

! would yield also 1 1 tons of poor fueL The yield of three fine stems 

grown along the ridges in turmeric plantations, and measuring 16 to 17 
feet high, was 3} ounces of clean fibre, or somewhat over one ounce each, 
instead of 1th of an ounce. The dried stems each weighed 5 ounces 
instead of less than }ths of an ounce. The fibre is very well spoken of ; 
in some experiments it was stronger, in some weaker, than sunn-hemp. 
This fibre appears to offer a splendid field for agencies either for cordage, 
or more especially for paper stuff; it is grown with the greatest ease and 
abundance and on dry land it never fails, though less productive than 
when grown in gardens. At present, when produced only in small quanti- 
ties and rudely extracted by hand, it is sold retail, including the rayat's 
profit, at R 1 per 258^, and could certainly be produced far cheaper by the 
new machines. Any quantity could be grown to order.* ** 

" Area of Cultivation and Trap* in Ambari Hemp.— No informa- 
tion other than is conveyed by the above passages can be procured. It, 
therefore, seems desirable that all future reports on the so-called hemp 
fibres may deal with that of Hibiscus cannahinus separately from the 
sunn- hemp and the true hemp.” 

Oil. —The sb EDS of this plant have been frequently sent from India to 
England as an oil-seed. They are said, however, to yield only from 15 
to 20 per cent., so in spite of their cheapness they are seldom crushed in 
this country. The oil is clear and limpid and, though coarse, forms a good 
lubricating and illuminating material. 

Medicme. — The juice of the flowers mixed with sugar and black pepper 
is a popular remedy for biliousness {Pharmacy. Ind.). The seeds are 
said by Persian writers to be aphrodisiac and fattening, the latter quality 
being probably due to the edible oil they contain. They are also employed 
externally as a poultice for pains and bruises. The lbavbs are aperient. 

Special Opinion. — 4 “ The leaves are used as a pot-herb by those 
suffering from constipation/ and I am fully aware of its laxative proper- 
ties.** (//ckorary % Surgeon Ejston Alfred Morris, Tranquobar.) 

Food and Fodder. — The young leaves are employed as a pot-herb, 
and the seeds, which yield an edible oil, are eaten when roasted, and in 
the Poona District are also used as cattle food. 

Domestic.— It is reported that, in the Meerut District, the dried stales 
are used in making matches, being split into small pieces and tipped with 
some preparation of sulphur. 

Trade. —See final paragraph of description of the fibre. 

Hibiscus coilinus, Roxb.g FI. Br . In 4 ., /., 33S. 

Syn.— H ibiscus tuans, Wall ; H. asprratus, Wall.? H. acerifolius, 
H. ERtOCAKPUS, DC./H. simplex, Roxb, ; Pavonia acerifolia, Lh . 6* 
Otto . 

Vera.— Konda-gang (Roxb.), ? konda Honda (Elliot), Tel. 

Reference*.— Roxb., FI. Ind., Ed. C.B.C., ; Thrcaites, En . Coy bn PL, 

26 ; W. & A PL Prodr . , / , $r; Trimen , Sysl. Cat Cey. PL, U; 
Roylo , Fib, PI , MJ. 

Habitat. — An arboreous plant of the Western Peninsula, found in the 
Konkan, Circars, and Coromandel, also in Ceylon. 

Fibre.— Roxburgh writes i “ The natives of the Circars use the b4rk as 
a substitute for hemp; ° and in another passage, ** The mountaineers use 
the bark of this species for cordage. I have often observed that tht bark 
of most oi the Indian plants of this class, particularly of this family, might 
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be employed for the same purposes as hemp. It almost always peels off in 
very long strips* and is very tough.*’ 

Royle quotes this information, but gives no further particulars regard- 
ing the nature and value of the fibre. 

Hibiscus esculentus 9 Linn. ; FL fir. lnd., /., 343. 

The Edible Hibiscus ; Ochro of West Indies; Gombo, Fr . 
Syn. — Hibiscus longikolius, Roxh.; Abelmoschus esculentus 


FIBRE. 
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Vera. — Bhindi t katavandai , ranturi , ram-fur at. Hind. ; Dhenras, dkiras, , 
rdm-tordi Bbng. ; Bh indi, bhinda tori, rdmturdi , Pb. ; Bhendi , Dec.; | 
Bhendi , C. P. ; Bhinda or chendi , Bomb.; Bhenda, Mar. ; Bhindut 
GU2. ; Vendi (or bhendi ), vendaibkay , Tam. ; Vendakaya , benda-kdya, 
Tel.; Benda kainaru, bendi-knyt, bendekdi, Kan. Ventak-kaya, 
Malay.; Youn-padi-s', Burm.'; Bandaki, Sing.: Gandhamula, 
durtvkd (Moodeen Sheriff), tindisa (U. C. Dutt), Sans. ; Bdmiyi , 
Arab. ; Bdmiyah , PftkS. 

References— AV. /«d., JW. C.AC., 5**; Stuart, Pb PL, 21 ; DC., 

Origin Cult. PL, 189 ; Mason, Burma and Its People, 418, 472, 5^5, 754 ,■ 
Pharm. Ind.,4 S; O’Shaughnessy. Peng. Di'ptns., n§ ; Moodeen Sheriff, 
Supp. Pharm . /W., f^; Mat. Med,, Madras , 5a ; L\ C. Dutt, Mat. Med. 
Mind , J2I ; Dymtuk, Mat. Med. W\ /fit/.. Ed., ioj ; Flue A. fr 
Hank , Pharmacy , 2nd Ed., 94; l’. S. Disprns., t$th hd., 1^4 ; S. I 
A*jun t Bomb. Drugs, tejj Murray , PI. and Drugs, Sind, fij ; Waring, 
Barar Med., 9 ; Year Book Pharm., ihji, 242, Atkinson, Him. Dist., 
d*r>* 70 * : Drury, W PL, / ; Lisbon, V. PI. Bomb.. J4;, 22 7 ,« Birdrrood, 
Bomb. Pr., 141); Hoyle, pib. PL, 2$Q, 2?$ , laniard, P aper. making 
Mat., 14 , 22, 24, 2ft, 2b, ,-frt • Atkinson, Ec. Prod. P. } Pt. V., 14 : 

Indian Forester. IX , 203 ; XIV , 269. 27 >, 27 J ; Sp n y, hut y ( - lop , <y,i • 
AVw Ojf . Gut, ie to the Mus.of kt . Hot., 19, Jour. AgtfHort. hoc., VII. 

( Hew Strte\), 224, ?2ft, 227 Settlement Report , Chnnda,*2, Gtiset- \ 
teetK Sia’kot, 6b , IV.- W. P., IV., t.tvtii. . Qrtssa, IJ., iio, Agp. VI, ; j 
Mysore and Coorg, L, 55 , II., it , District Manuals • — Cuddapah, ;cy , J 
s. asm baton 9, 40 1 - Special Reports from Collectors of Cuddapah, Pel! ary, \ 
and Madura , in Madras, from the Directors, Land Rtc. and Agnc., \ 
Poona and Bengal, and from Chief Curnmr,, Burma ; Madras Board of' 1 
Rev, Progs., th$Q, Ho. 2*A. " \ 


Habitat.— A tall herb, rtiltivafed throughout India, and naturalised in 
all tojp.cal countnts. According to the blor* 1 of British India it was 
prohahly originally vvild in this country, hut this opinion seems errom^ous. 
Fliii.kiger and Hanfoury regard the plant as of African origin, bringing 
h'ruard m support of their theory its description b> Abul-Abbas el Nabati. 
ts met with by him m Kg\pt in 1210 A. I)., and the figure by Prosper 
Alpinus, puhl.shcd amongst his Egyptian plants *n 1502. DeCandolle ' 
accepts this reduction to an African ougin as undoubted, but adits that 
it does not appear to have been cult.vattd in l ower Fsrvpt before the 
Arab rule. 


Methods or Cultivation avp Seasons or Sowing and Rf^pinu 
the Kdirlk Hibiscus. 

( J* fti’ngat . — The Dirci tor of Land R words and Agrvulmre writes : 
‘Ciriiwn all over Bengal for its edible capsules chiefly m the d , st r ic!s ■»{ ' 
e xtern Bengal. It is usually confined to gardens.’* 

( A^suwf. — The Director of Land Records and Agriculture reports : 

•ftieudi is largely grown in gat dens and around homestead- hut not .i< 

•J field crop.” 

Pijhtrma.— The Chief i \»m mission or has supplied the bmctminM - 
XK 1 1,10 following information ** In the l rn it t iii\d\s in Dimrict u 
uiltivaied to some extent during the rains. 1 he pound .s broken and the 
‘■' cds covered lightly with earth. It anvwhtie, but •.< not cultivated , 
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for exportation, the fruit being daten locally* In the Prome District the 
area under cultivation is 1*25 acres. Tne seed is sown in the month of 
June and the fruit gathered \n October. The cost of cultivation for £ acre 
is R2 and the produce sells for R$. The seed is sown in 90ft soil by dig- 
ging a hole of 4 inches depth. The annual production is calculated 
at 20,000 fruits, and the cost per 100, if purchased locally, is R1-4. 
In the Hanthawaddy District the area of cultivation is about 5 
acres. It is generally sown in the months of December and January, and 
the fruit collected a month or so after. In the rains it is also "sown 
about the month of June, and the fruit collected about the same time 
afterwards. The cost of its cultivation per acre is about R5-2 and tin- 
profit about R7. The soil best adapted for its cultivation is one of a light 
nature. Furrows are made in it and the seeds are sown in rows. The 
fruit is generally used for culinary purposes.’* 

It is reported also to be more or less extensively cultivated under simi- 
lar conditions in the districts of Sandowav, Kyaiikpvu, Mandalay, Th.11.1. 
waddy, Thongwa, Basse in, Shwcgyin, Amherst, Ruby Mines, Toungu, 
Bhamu, and in the Eastern Division of Upper Burma. In all these dis- 
tricts it seems to be cultivated entirely for local demand, as the fruit is an 
important article of diet with all classes of Burmans. 

In the North- West Provinces, Atkinson writes: u Cultivated in gar- 
dens below' the hills and consumed by all classes.” 

In the Punjab.— Stewart mentions it as grown hv natives and Euro- 
peans in the plains throughout the PanjAb, and the.SY<i/£*>! Gazettict gives 
it as one of the principal vegetables, grown all over the district. 

In Bombay. — The Acting Director of Land Records and Agriculture, 
Poona, writes “ Though it is grown in garden lands at other time*- of t'u- 
year, the habit of the bhendi plant is adapted to the rains. From tin 
form of its fruit the vegetable is divided into two kinds, one bearing six- 
ribbed fruits, and the other eight-ribbed. Besides this main division, u i«, 
sub-divided into 44 early” ana “ late ” bhendi - The early variety is sown 
in June and bears from early August to December. The plant grous 
about 2 feet high, the leaves are large, and the pods short and tlrtk. 
The late variety is sown in June or July along the edges of, or anions 
bajri crops. It begins to bear late in September and continues till the » nd 
of November. The plant reaches 6 to 7 feet in height. 1 he leal is 
small and the pod thinner than in the other variety, and prickly. The 
acre rate of seed varies from 5 to loft. It is sown on ridges 3 fret ap:ut. 
Two or three seeds are put in holes one foot apart. "Inc seed spruuD 
within a week. When the seedlings are a span nigh, they are manured 
with fish manure, farm yard manure or ashes, with a view to favour side 
growth ; the plants are topped when a cubit high. Insufficiency of water as 
tie plants arc flowering causes an insect post which is destroyed by 
sprinkling ashes over the plants. The acre yield varies from 6,000 to 
6 , 500 ft. ” 

In Madras. — The Collector of Cuddapah writes :-t*‘ Tha area under the 
crop is not available. It is sown in July, and the plants survive for a year. 
The soil requires to be richly manured. Cost of cultivation is Rio 
per eavny, and profit R40. No fibre is taken from the stem, .. The un- 
ripe fruit is sold at one anna a tuk.” The Collector of Bcllary’giscs the 
following information: 44 The area of cultivation is given only in two 
taluks where it is estimated at 73 acres. There are two crops irithc year, 
one sown from 3rd to 15th March and gathered from 3rd to ksth July, 
and the other sown from 15th to 30th July, and gathered in the second 
half of December. The cost of cultivation is about R5 per aefe and the 
profit about R9, This is generally a mixed crop grown along with cereals, 
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but in some places as Hadagali and Harpanapally it is grown as a garden 
crop. Red and black soils are both adapted for its growth. After ploughing, 
the land should be divided into beds wherein the seeds are sown and watered 
twice a week. It is eaten as a vegetable.” In still another report, from 
the Madura District, it is stated that 4i The vendai is grown in backyards 
and gardens. The extent of cultivation is about 150 acres. Sowing begins 
in July and continues almost throughout the year, and the plant begins to 
yield in October. There are two varieties of this plant known in this dis- 
trict, one of which is taller than the other. The former is said to live for 
about six or seven months, the latter a month or two less. One acre is said 
to produce al>out 60 basketfuls of fruits, costing about R 1 5, while the expense 
of cultivation is estimated at Rio. Seeds of 100 fruits will sow one acre. 
Three ploughings are made to prepare the land ; then the soil is manured 
and ploughed again. Plots are formed and the seeds buried one by one 
at a distance of 3 or 4 feet. Weeding is required after one month, and 
the plots are watered once every two or three days.” 

Dye. — Roxburgh mentions that the stigmas are replete with a very 
beautiful deep purple juice which they communicate to paper, and which is j 
tolerab*v durable. Murray, in his Plants and Drug r of Sind, confirms this, ; 
and adds that the stair*/*? f .'per forms a substitute for litmus paper. The j 
writ* 1* can find no further record of the employment of this colouring, 
matter as a dye. j 

Fibre. — The bast yields a strong useful fibre of a white colour, w'hich is 
long and silky, generally strong and pliant, and composed of very fine in- 
dividual fibres. It is employed economically in some parts of India, but in 
many districts where the plant is much grown as a vegetable th^ excellence 
of the fibre se«*ms to be unrecognised. It is undoubtedly valuable and seems 
to possess qualities specially fitting it f <«■ the purposes of paper-making. 
According to Roxburgh its breaking strain is 79IB when dry, 95ft when wet. 
It contain* 74 per cent of cellulose, and in Messrs. Cross, Bevan, and King’s 
experiments it was found to lose 9*8 and 14*2 per cent, of its w-eight, when 
boiled in 1 per cent solution of caustic soda for five minutes and one hour 
respectively. The A gri.- Horticultural Society of India, in the experiments 
referred to under H. Abelmoschus, found H. esculentus to yield a poor crop, 
sparse in low lying places) The average acre yield of fibre by Death and 
LI I wood's process was only 84 Jib, while by retting, even from this poor 
crop, it amounted to 6 maunds and 17 s^ers. Liotard, in his Paper-mak- 
ing Materials of India, notices the fibre, mentioning ihat it is very fine and 
well suited for paper-making, and in another passage says that paper has 
been made with it, though only on a small scale, in the Lucknow fcentra* 
Jail. In France, the manufacture of paper from this fibre is the subject of 
a patent ; it receives only mechanical treatment, and affords a paper called 
ban da, equal to that obtained from pure rags. In Burma, Madras, and 
otlur parts of India, the stem is allowed to rot unused. This valuable 
fibre, which fetfljpd thus be obtained very cheaply, does not appear to have 
attracted the attention that it merits. 

Medicine.^Thc mucilage from the fruit and sbrds is used medicinally 
as a demulcent in gonorrhoea and irritation of the genito* urinary system. 
Muhammadan writers describe it as cold and moist and f-eneficial to 
people of a hot temperament. Roxburgh considers the fruit nourishing as 
well as mucilaginous, and view s it as one of the best of esculent herbs in India. 
The WHOLE PLANT, but particularly the capsules, is replete with much 
mild mucilage, and might with advantage be applied to all diseases requir- 
ing emollients and demulcents Roxburgh strongly recommends its use 
,n Stating cough. Waring, in his Bosar Medicines, calls this plant Abel- 
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moschus, and recommends a syrup composed of Abrus root, Abelmoschus, 
and sugar. 

The fresh immature capsules have a place amongst the officinal drugs 
of the Indian Pharmacopoeia, in which the fruit is described as a valuable 
emollient and demulcent, and as diuretic. It is there recommended as ,i 
drug which M may be resorted to with confidence in catarrhal affections, 
ardor urinae, dysuria, gonorrhoea, and other cases requiring demulcent and 
emollient remedies.'* O’Shaugnessy's Bengal Dispensatory contains a pre- 
scription for a Hibiscus lozenge which is recommended as highly soothing 
in irritable conditions of the pharvnx. Both the fiuits and leaves are also 
employed externally as an emollient poultice. The V . S . Dispensotor v 
contains the following information regarding the roots : “They aie >aid 
also to abound in mucilage, of which they yield twice as much as the 
Althaea root from the same weight, free from any unpleasant odon ./Their 
powder is perfectly white, and superior also to that of marsh mallow." 

Special Opinions.— § u Is sometimes used for dysentery " (Surgeon- 
Major C. J, McKenna, J .MD.. C rwnpure). •'Used as a laxative and 
diuretic in dropsical affections" (Surgeon-Major J. J. L. Rattan* M D. % 
Salem), u The mucilage is used in Mysore for gonorrhoea, and it is also 
said to be aphrodisiac" (Surgeon- Major y, No>t!i t Bangalore). “This 
vegetable may be allowed where others are inadmissible in bowel com- 
plaints, owing to its demulcent properties" (Assistant Surgeon Stub 
Chundra Bhattachar :i, Chanda, Central Provinces). “ Demulcent, diuie- 
tic, doses 5 U to Jiv, used in catarrhal attacks, irritability of the biadd r, 
kidney, and gonorrhoea *’ {Chuna Call , / *t Class Hospital v#, 7 :**>- 

bulpore). u The fruit is useful m gonorrhoea and dysentery. The ba: k 
of tV ' stem is made into ropes, the stems being treated in the s.nr«’ 
manner as hemp. The young puds are eaten bv the nati\es whm* Matur- 
ing from spermatorrhoea ” [iYarain Misser, Hospital A$'i\tant, H.sh.-n - 
abad, Centr al Provt *?c*s). 

Food. — The unripe fruit is a favourite vegetable both with Native 
and European* in India, anji is also eaten in the south of France and the 
Levant. In European cookery its mucilaginous property is taken advant- 
age of in the thickening of soups, &c. The more mature fruit is emplo\od 
by the natives as a constituent of curry, and when quite young forms 
a good pickle. The sheds are said to be used as a substitute for pearl 
barley, and to flavour coffee, and are also eaten on toasted bread. 

Fodder. — The leaves are used in parts of Madras as cattle fodder. 

Domestic Uses,— The dried stalks are reported to be used by the poor 
as fuel in the Bellary District of Madras. 

Trade,— As already stated, there is no direct export of the fibre from 
India, nor is it sold at all, except either as an adulterant of jute, or under 
the name of hemp. In Dacca and Mymensmgh it is said to be exported 
under the latter appellation to the extent of a few thousand cwt. yearly . The 
price of the fruit varies in different parts of the country, and according to 
the demand for it. Thus in Bellary it is reported to vary from 3 to 3 annas 
a maund, in Cuddapah from 2 to 3 seers lor quarter of an anna, in Pegu 
the price of from 8 to 10 fruits is 1 anna, and m the Ruby NJines it is sold 
at 4 annas a v isa. 


Hibiscus ficulneus, Linn. ; FI. Br t Ind 340 ; Wight , lc .. /. 154- 

Syn. — H. bteIctus, Roxb., Hart. Bene., $z ; H. prostratus, R**b . 9 
Ind.; Abelmoschor ficulneus, W. & A ., Prod., /., $ 3 . 

Vera — Ban-dhenras or dJteras, BiifO. ; Kapasiya, N.-W. P» i ^ B * • 

Parupu’benda , nella-benda, Tam. 

RHerencM— pi. /*/., pj, c . b. C., strand 

Sub. Cal., ttQ; ThwaiUs, Kn. Cejlon PL, 17; Stewart, Punjab Plants, 21 
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Atkinson , Him. Dist., 70 f ; Royle, Fib. PI., 260 ; Cross, Britan, and 
King, Report on Indian Fibres, 40 ; Watt, Hibiscus in Selections from 
the Ret. of Govt, of Ind Rev. and Agri. Dept., /. , 272 ; Balfour , Cyclop 
Ind., II., 44 ; Journ. Agti.'Hori. Soc., New Series, VII., 224, 2*9 ; Indian 
Forester , A// , ttpp. 7 ; Gazetteer, A'.- If*. P., IV., Irviit. 

Habitat.— Indigenous in i he; hotter parts of India from the Panjdb, 
North-West Provinces, and Bengal to Madras. 

A small, herbaceous, annual bush, which should be sown at the begin- 
ning of the rains. Roxburgh recommends a little earlier date for sowing, 
namely, in May, the plants being transplanted tfrom the seed-bedj in rows 
nine inches apart when about six inches high. 

Fibre. —Dr. GU Watt, in his exhaustive account of Hibiscus, writes: 

•* Like most other Malvack,*. this plant yields a valuable fibre. Roxburgh 1 
^a>s> ‘ In none have 1 found so large a quantity, equally beautiful, long, 
glossy, white, tine and strong as in this. To these properties may be added 
jhc luxuriant growth and habit of the plant, rendering it an object of 
every care and attention, at le;.st until the real worth of the material is 
fairly ascertained.* Like many of Roxburgh’s valuable economic discover- 
ies, this has remained fur nearly a century without a single fact having 
been added, or an) progress made towards utilising the tons upon tons of 
valuable hbre lying useless on our waysides. Roxburgh planted 40 
*>quare yards in the n*.» -;-er above described, and obtained ‘thirty-three 
pounds weight of the naturally very clean fibres.* In his experiments 
with this fibre he found that a dry line of it broke with a weight of 104ft, 
and a wet line with 115ft, lhe fibre having gained 12ft in weight by being 
welted. 

u This was one of the fibres recently experimented wirh by the Agri- 
I Iorticultural Society ; and by the Death and K 11 wood Machine, they ob- 
tained from 20 seers of green stems 2 81 per cent, of clean f.Ore and 1*41 
ua^ic fibre. Commenting on this experiment they say: ‘Even the batt- 
Jhenras, with its large amount of mucilage, was worked out with the 
greatest ease ' Mr. Atkinson, in his Himalaya m Districts, says of this 
plant that it ' affords a very large propot non of strong fibre of a white j 
roloir. useful for twine and light cerclage.*** I 

Oil. — Lieutenant Hawkes mentions this plant as yielding one of the ! 
oils ni South India. 

Food. — The seeds are often put in sweetmeats, and are employed in 
Arabia tor giving perfume to coffee. 

Hibiscus furcatus, Roxb. ; FI. Br . Ind., 333. 

Syn. Hibiscus misimdissimus, Griff. H. AcmtAius, Roxb. ; H. bi- 
KUROATUS, Roxb. ic. ined,, not of Wiild. nor of Hart. Beng. 

Vent . — Konda gdngtra. Tkl. ; Htn n spirit t a , Sing. 

Reference*.— Roxb., FI. Ind., Ed. C.B.C., : Thvaites, En. Qylor PL* 

26 ; Data. & Gibs., Bomb. FI., 19 ; Elliot. FI. Andhr 95 , Murray. PI- 
and Drugs, Sind , 62 . Atkinson , Him. Dint., 3 o 6 ; Lisboa, i r . PI. Bomb.* 
33 s ,* Royle, Fib. PI. , 261, 268 ; Spans, Encyclop., 962 / Bomb. Gazetteer, 

XV* 7 1 . 

Habitat.— A prickly-stemmed shrubby plant, found in the hotter parts 
of India from Bengal to Ceylon. 

Fibre.— Like most other species of this genus, this plant yields, from 
its bast, abundance of strong, white, flaxen fibres, which Roxburgh found 
to have a breaking strain of 89ft when dry and 92ft w'hc wet. Owing, 
however, to the strong sharp spines with which the stem is cowed, it is 
not so easily manipulated as other species of Hibiscus* 

H. macrophyllus, Roxb. ; FL Br. Ind., /., 337. 

'Syn.— H. SETOSUS, Roxb . ; H. VRSTITUS, Griff. 
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The Shoe-Flower. 


FIERI. 


VtttL—Kackia udal, kasaya pal la, Bang. ; Vet woon (Kurz), Bet-mwee- 
than (Mason), Burn. 

References.— Fa*A., FI. Ind Ed, C.B.C., $ 23 ; Kur * , For. FT. /., 

127 ; Mason, Burma and Its People , $20, 756; Indian Forester, XI V 

Habitat.— A tree or shrub of Eastern Bengal and the Eastern Peninsula, 


222 

TIKEBR. 

223 


from Sylhet and Chittagong to Mergui and Penang. 

Fibre. — The bark yields a strong cordage fibre, valued by the Bur- 
mans. 

Structure of the Wood. — Rather heavy, fibrous but close-grained, soft, 
white, turning pale-brown on exposure. Kurx expresses the opinion that 
it might be used for house-posts, and for other m-door house-building 
purposes. 

Hibiscus mutabilis, L . ,* FI. Br. Ind., I., 344. 

The Changeable Hibiscus. 

Syn.- H. JBSTUANS, Rattier in Herb. 

V em. —Shalapara, sthalkomal , Hind.; Thulpadma , sthalpadma , Beng, ; 
Gul-i-ajatb, Pb. ; Padma-channi, sthalapadma, Sans. 

References — Jtoxb., Ft. Ind., Ed. C.B.C., sis ; St mart, Pb. PI., 22 . 
Aitehison, Cat . Pb. and Sind PI., 21; Rhetde, Hart. Mai., VI., 33— 42 : 
U. C. Dutt. Mat. Med . Hind,, 3 i 2 , J/p; Lisboa, l'. PL Bomb., 227 
Atkinson, AV. Prod.. N.-W. P.. Pt. V 14. Royle, Fib. PL, Fit, &). 
Journ. Agri.-Hort . Soc*, VI J. {New series), 224, 226, 22 7. 

Habitat. — A small tree without prickles, which has flowers that change 
in colour, almost white in the morning and red at night. It is a native of 
China, but is now largely cultivated in gardens all over India from the 
Pan jib to Burma and Madras. 

Fibre.— -As with most of the members of the genus, the bare yields a 
strong fibre, of which that from the inner layer is soft and silky, that from 
the outer layer hard and o>f a lead colour. Roxburgh found it inferior 
for cordage purposes. 

Food. — Atkinson (Economic Products af the North-West Provinces) 
mentions H. mntabilis as bejng “cultivated for pickling.” 

H. rosa-sinensis, Linn. ; FI. Br. Ind., /., 344. 

The Shoe Flower, Eng ; Ketmi de Cochin Chine, Fr. 

Vent.— J dsit, jas&m, Hind.; Juwa, joba, jiwo, oru, Beng.; Gudel, 
kudhal , idsut, jdsum, Dec. ; JAsavanda, Bomb. ; JAsavanda , dasinda - 
cha-phula , Mar. ; JasAva, Gcz. ; Shappat-iuppu > Tam. ; Java push- 
pamu, japApushpamu , d As Ana, Tel.; DAsavala, Kan.; Chempa - 
rattip-piva, ayamparatii , Malay.; Kaung-yan, koung-yan, Hurm. ; 
Joba, japa-pushpam, San 3. ; Anghara-hindi, Arab.; Angara-hind t. 
Pets. 

References— AWi., Ft. Ind., Ed. C.B C., $13: Kurt, For. Ft. Burm.. 
tan ; Elliot , FI Andhr., 46, 7,j * Ainslte, Mat. Ind., II., ASH ; 
(/Shaughnessy, Beng. Disptns., 21ft ; if. C. Dutt, Mat. Med. Hind., $00 / 
S. Arjun, Bomb. Drugs, 200 / Murray, PI. and Drugs , Sind, % Bidie, 

Cat . Raw Pr., Pans Exk.. No. tJS ; Moodeen Sheriff, Mat . Med. of 
Madras, $1 ; Taylor, Topography of Dacca, 57; Atkinson, Sc. Prod., 
of N.+ W. P ., Pt. V., 14 ; McCann, Dyes and Tans , Beng., j/Ptesse, 
Perfumery, i $4 ; Balfour, Cyclop., fl ., 44 ; Smith, Dir., $J ; Treasury 
of Bat., I., ; journ. Agri.-Hort. Soc., VII., {New serifs), 224 » 

234 , 227 ; Gazetteers : — Mysore and Coorg, 57 / Orissa, II., tfp ; N.- 
W.P„I., 7 V. * 

Habitat.— A favourite ornamental bush, a native of China, but found 
in most flower gardens in the plains of India. There are numerous varie- 
ties, single and double, red, yellow, and while. The plant never seeds 
in India. 
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HIBISCUS 

Sabdariffa, 


Dye.— Dr. Bidie report* that an infusion of the plowrrs produces a j 
purplish hue. Dr. McCann, in his Repot t on the Dye-stuffs of Bengali \ 
writes that, M It is mentioned from Hugh' that a red dye is obtained by 
children from the flower which is used in colouring paper. If the flowers 
are rubbed on paper they give at first a reddish colour, turning imme- 
diately into a pretty purple or lilac ; the addition of a little acid turns this 
at once into a bright red.” Roxburgh states that the petals are used 
to blacken shoes, hence the English name of the plant. The Chinese are 
said to utilise them in the same way, and also to make a black dye for their 
hair and eyebrows from the petals.* 

Fibre. —The bark. yields a good fibre. 

Medicine. — The flowers arc considered emollient, and an infusion of 
the petals is given as a demulcent. Moodeen Sheriff reports favourably 
of an infusion or syrup of the petals as a demulcent and refrigerant drink 
in levers, and as a demulcent in cases of ardor urinae, strangury, and irrit- 
able conditions of the grnito-urinary tract. He also recommends an oil, 
made by mixing the juice of the fresh petals and oliv; oil in equal portions, 
and boiling till all water has evaporated, as a stimulating application for 
tin* hair. O’Shaughnessy considered the leaves to be emollient, anodvne, 
‘mJ lax itive. Murray {Plants a ni Drugs of Si nd), and Taylor (Medical 
Topography of Dacca), both mention the employment of the flower by the 
Natives in the treatment of menorrhagia, the former describing it as ad- 
w i metered tried in ghi. 

Si'R< ial Opinion's. — §“ The red variety is useful in colouring syrups ” 
(Hfl'io*arv Surge n P. Kin <lty, Chicac<le, Gan jam, Madras). “Seeds 
pounded into a pulp, and mixed uirh water, are given in gonorrhcea ” 
Anund Ch under Mukherji , Nonkhally , Bengal), 
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Hibiscus Sabdariffa, Linn, ; FL Br. Ind ., /., 340. 

Thk Ro/fi.lk or Rfd Sorrel of the West Indies. 

Syn. — ? 11. anouinei’s. Griff. 

Vern. I M- ti nth fit i t patva, Hinp. ; Mesta, Patna, 141-mist a-bij , Bfng. ; j 
Arab' kttdrum , togot nrak' fRevd. A. Campbell), SanTAL ; Polechi , 
Mal (S.P.) ; L ila anthadt, SlNl>. ; luil-ambari, patwa, UrtMB. ; LSI 
a "than, patwa, l>EC. ; Shivappu-koskurttk-virai, shimai-kashuruk-virai, 
Shivappu-ktishuruk-kai, Tam. ; Erragom-kaya, erragomenra, shima- 
g»mgura. err a-g Angara, i'rra-gting-kura, erra-gbrtg-iba, i EL^ ; Pula - 
rhakiri , pundibija, Kan. ; Pole, hi, chivanna-pulachi-ehira-vitta , Ma* 

I av, ; Chin-poung-ni, chmba ung, B t‘ R M . 

References. - - Dale. & Gib Bontb. FL, Supp 7 ,■ Stewart, Pb . PL, 22 ; 
Trimen, Syst. Cat. Ceylon Plants, U; rhar motor. Indita, I., 212 ; 
Atndie, Mat., Ind., II., 33s ; O'Shaughnessv. Peng. Disprns., J2 ; 
Momieen Sheriff \ Mat. Med. of Madras, $o ,- Dymock , Mat. Sled, W. 
Ind , end Ed., 104 ; Murray, PI. and Drugs , Sind. 63 ; Bidie , Cat. 
Paw Pr., Paris Exh., No. '3$ ; Mason, Burma and Us People, 750 , 

I. t<boa, V. PL Bomb., if}, 227 ; Birdreood, Bomb. Pr., 140 ; Roylt , Fxb, 

PL, 260 ; Lxotard, Paper-making Mat., 5# *5. *6, 3o ; Atkinson, Ec. 
Prod . P,, Ft., V., 14 ; Saidapet Experimental Farm Manual ; 

Fet'd. A. Campbell, Ec. Prod Chutia Nagpore , No. 7S04, 7S06 ; Rep. Dir. 
1x7 nd Ret. Of Agrit., Bengal, No. 7<? ; Spans, En cyclop., 962 ; Balfour , 
Cyclop., II . , 44 ; Smith, Dic.,3$6 ; Rev Off. Guide totnr Mus. of /u. 
Hot , tS ; Jour. Agri.-Hort. Soc., VII ., (New Series,) 124 / Gazetteers 

• Mysore and Coorg, /., 55, 57 ; Bombay, VIII. , 1S4 ; X V., 41S ; Orissa, 

II, , tSo, App. VI. 

Habitat. — A small, elegant shrub, of which there are two varieties, one 
with red stems and a red succulent, edible caljx, the other with green 
sterns and a green calyx. Widely cultivated throughout the hotter parts 
of India and Ceylon. 


HA 


Dictionary of the Economic 


HIBISCUS 

Sabdartffa. 


The Roxelle Hemp or 


cqrnvA- 

TfOlf. 


Braial 

m 


Burnt*. 

235 


N.-W. 

Provinces. 

236 

Punjab, 

237 

Bomber. 

238 


Madras. 

230 


Methods of Cultivation and Seasons of Sowing and Reaping. 

In Bengal. — The Revd A. Campbell, in his Catalogue of the Econo- 
mic Products of Chutia NagOore, writes : — 44 Largely cultivated ; generally 
sown with some other crops/' Firminger says it is sown in May and put 
out in the ground at a distance of four feet from each other. The fruits 
are ripe in November or December. 

In Burma. — The Government has been supplied with the following 
information by the Chief Commissioner: — "In the Proms District th?< 
area under cultivation is 175 acres. It is sown in June and the fruit as 
well as the leaves are gathered in August and September. The cost of 
cultivation for one- fourth of an acre is Ri. The probable amount rea- 
lised on account of sale proceeds of the product of one-fourth of an ac*v 
is R3, and the profit is therefore R2. The seed is sown in soft soil by 
digging a hole 4 inches in depth. The annual production is io v ooo plants 
sold at the place of growth lor Ra per 1,000 plants including fruit. In 
the Pegu District it is so plentiful as to be found growing in or near 
every Burman’s compound. It is also to be seen growing wild in the 
jungles. There is a great demand for the plant among the natives. The 
cost of cultivation of an acre would be between R2 and R3. The outturn 
yields a profit of R17 or R18. In the tlanthawaddy Di strict, it is sown 
m or about the month of November in the dry season, and the ten de- 
leaves are cut in December. In the wet weather it is sown about Jum\ 
and the leaves are cut about July. The cost of its cultivation is about 
R6, and the profit about R 14. After the soil, which is best when of a light 
nature, has been ploughed, the seeds arc scattered and a little watering 
is done in the cold weather. In the San demay District it is cultivated to 
a small extent in taungyas and private vegetable gardens. In the Akvab 
District it is sown early in June and ripens in about three months, hut 
the leaves are used after one month. Tne cost of cultivation is about R.'u 
per acre, the profit about R30. The soil used is sandy and has to bo 
ploughed. In the Kvaukpyu District it is sown in manured soil m Apni 
and May, and is fit for consumption from June to December. In the Man - 
dalay District it is extensively cultivated with other products in taungv.ts* 
In the Shewgyn Division of the Bhamo District there are two kinds, th> 
white and the red. The red kind is grown in all the taungyas and in 
most house-gardens.*' Reports of its cultivation to a greater or l*>s ex- 
tent on the same system in Bassein, Amherst, the Ruby Mines District, 
and the Eastern Division of Upper Burma, are also given. 

In the North-Western Provinces . — It is grown as a food plant Men- 
tion is specially made of it in the Agra Gazetteer . Firminger says i: 
succeeds better in the damp climate of lower India than in the upper 
provinces, where the winter cold proves injurious. 

In the Panjdb.— 8tswart writes : '* Is cultivated for its succulent acid 
calyces, which make excellent jelly. These come to maturity in the Pan- 
jdb, but even at Lahore the seeds hardly ever ripen." 

In Bombay . — Regarding this Presidency the Acting Director of Land 
Records and Agriculture has furnished the following : — "This is found in 
gardens near large towns, but is common in Gujarat, where it grows self- 
sown in the borde-s of garden land. It grows 3 to 4 feet high, and fruits 
in November to December, occupying the land for about seven months. 
It is also grown in kitchen gardens in the cold season. It is spwn thickly 
broadcast, and watered sparingly. This mode of culture is rtfost produc- 
tive of fruit." Lisboa incidentally mentions the plant in his Lists of Fibre- 
yielding and Food Plants. 

In Madras. — In the Selections from the Records of the Madras Gov- 
ernment published in 1856, information regarding the cultivation and 
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method of preparation of the fibre is furnished, and it appears that even 
at that time tne commercial value of Rozelle was recognised. The reports 
tlen called for show, however, that the plant was grown only to meet the 
local demands for the fibre and fruit j but of several districts the remark 
was made that should a demand arise, any quantity could be produced 
on waste lands, as the crop grew with little care or attention. 

The following recent reports mav be quoted : — In the Madura District : 

** The extent of cultivation is probably 50 acres. It is not cultivated sepa- 
rately hut mixed with cholam, ragi, onions, &c., in gardens. No expen- 
diture is separately incurred on account of this cultivation. It is sown in 
August and March, and reaped in November and December. One acre is 
said to yield one maund of fibre costing Ri-*. In Cuddapah ; "It is 
grown in the western parts of the district, is a nine months crop, and is 
sown in January* The cost of cultivation is R5 per canny, and the 
profit is Rio. The extent of cultivation cannot be given.” 

The following account is quoted from the Report of the Madras Ex- 
perimental Farms for 1875 : — " A plot of land, 1,2 10 square yards, was sown 
with rozelle seeds. The soil was a free sandy loam. It was prepared for 
tlx? crop in the following way : twice ploughed, once harrowed and ridged, 
then manured with 3 J cart-loads of farm manure, and again rdged over 
the manure; on the 1st iYbruary 6ft> of seed was sown on the ridge. ! 
During the growth of the crop the land was or.ee hand-hoed, once bullock- s 
hood, and eighteen times irrigated. The seed germinated well and the j 
plants grew with great vigour; they were straight and almost without side 1 
branches, and averaged between 5 and () feet high when read) tor cutting, ! 
about three months after being n.” j 

Fibre. - The stems yield a g»»od, strong, s:Ikv n B R f. . t lit- P^zello Hemp 
of Commerce, obtained by retting the twigs when in Mower. Theproo>?» is 
described as follows in a statement bom the Nellore Di^tpct of Madras : ; 
“After the plants are supposed to he properly drud, they are made into 
bundles and soaked in water, in which state they are allowed to remain for j 
a period varying from 15 to 20 days. After that tune the bark is separated by ■ 
the hand, and well washed to free it from any impurties i it is then allowed , 
to dry. and becomes available for use.” It is emp'oyod by the native® 
tor the purposes of cordage, being twisted into a rope * «f vai \.ng thickness j 
called nit l aka. The thinner varieties of rope are substituted for tape t 
and rattanmg for cots, the thicker is general!) employed as a strong rope, j 
for agricultural purposes, tying up cattle, &c. The fibre is a bo ®aid to j 
be employed m the manufacture of gunnies in certain districts o* Madras, j 
Liotard [Paper-making Materials 0/ India) mentions the Rozelle as j 
yielding a fibre likely to V valuable to paper-makers, but no aaoir.i j 
exists of its actually having been so employed. On the whole, eons,<nr- j 
ing the easy growth of the plant and the cheap rate at which it could be j 
procured, the fibre seems worthy of more attention than it has hitherto j 
received. ' j 

Oil. — An oil is prepared from this plant at the Allahabad Tail, oj the ' 
preparation and economic uses of which, however, the writer h is c.o m 
formation. 1 
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Medicine. —The sp.bds of the Rozelle are u«ed medicinally, and have 
demulcent, diuretic, and tonic properties. A decoction 01 f, m is recom- 
mended by Moodeen 8herlflFasa draught, in do^es of fioni one to two 
drachms, three or four times a day, in cases of dvsuria and strangury, and 
also in some mild forms of dyspepsia and debility. The authors of the 
Pharmacographia Indica observe : “In this plant we have the emollient 
and demulcent properties of the Ma!vacc;c, combined w ith a large amount 
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of acidity, which stimulates, and .at the same time neutralizes, the bilious 
secretion/' 

From the fruit (or rather succulent calyx) a drink may be made, which 
U useful in biliousness, by boiling it with water and adding a little salt, pep- 
per, assafeetida, and molasses, and for convalescence, or in mild cases of 
fever, an acid refreshing drink may be prepared from it. The French use 
it in the manufacture of an astringent syrup. 

A general consensus of opinion also appears to exist regarding the 
valuable antiscorbutic properties of the fruit, either fresh or dried. With 
reference to this, it may be of interest to give here the following analysis 
of its chemical composition originally published by Dr. Lyon : Water **-29, 
hot water extract 65 96, cellulose 7 ‘ 63 , ash 6 32, the alkalinity of which, 
calculated as potash, was *75, tartaric arid 9*9, anil malic acid 15*54 per 
cent. No citric acid was detected. 

The leaves are regarded as emollient. 

Special Opinions.— §“ It is also considered to be antiscorbutic taken 
in the form of Chat rice.** ( Surgeon Anumi Ch under Mukerju Nook holly, 
Bengal 9 ) 0 It is eaten with curry as an acid like tamarinds, &c. The 

dry calyx is an article of commerce/' {Dr. Dymock , Bombay.) 44 Mesta ^ 
a good antiscorbutic. Its different preparations are now much used in 
Bengal Jails.” {Surgeon R . L Duti , M. D., Pnbtttt.) 

Food and Fodder. — The fleshy calyx and capsule are largely made 
into jam and other preserves, and in the fresh state are very acid hut 
refreshing, A decoction of them, sweetened and fermented, is commonly 
called in the West Indies'* Sorrel drink.” The leaves are used in salads, 
and by natis'es in their curries, a fact alluded to by Strattel in his ,\\v w- 
five of Travels in Burma. 

The seeds are said to be an excellent food for cattle. 

Trade. — The fibre is as . a rule extracted only for local consumption, 
and the amount of profit derived mav be found under the heading •* Cnltj- 
j vation ” The fruit is sold in most bazars either in the fresh or dry state. 

! The wholesale price of the fruit is given by Moodeen Sheriff as RS per 
i maund, and the retail or bardr price as annas 5 per pound. 

j Hibiscus surattensis, Linn.,- / 7 . Br. Ind.,1.,334 ; Wight, Ic., /. it,y. 

1 Syn. — H. rune iTrs, M A*//., nut of A 

| Vern. — Rhan-bhendy, Bomb.; Kashhkire , Tam.; .Vm/m Tkl. ; 

[ Wchri'i chtr./Hjttng, Bukki.; Naapuitta, btn-n.ipirttia, SlNO. 

References. — Rox>> . Ft. hid., Ed. C.lt.C s?7; JJrwaites, hn, Ceylon PL, 
; Dalz. £* hi**.. Bomb. PL, ? 0 ; Trimen , Cat. C eylon Plants, tt; 
hi Lot, Ft. Ant hr , n<) ; Lutboa, IL PI, Bomb,, 22 7; Jial/our, Cyclop 
JL, 4 U 

Habitat.— A weak-stemmed, trailing plant, covered with soft hairs and 
scattered prickles, found in the hotter parts of India from Bengal to 
j Penang, also in Ceylon. 

Fibre. — Lisboa mentions this plant in his list of those yielding fibre, 
but beyond observing that the fibre from the bark is strong, he gives us 
no information on the subject. 

Food.— According to Balfour the leaves are used as greens. 

H. tetraphyllus, Roxk. - FI. Br. lnd 

Syn. — H. CANAPANUS, Stiq. ; BAMIA TETR APHYU.A, Wall.; AbSL|I09CHUS 
I ►TKaPHYLLCS, Grab ; A. Wakrkensjs, Dal*.; Eribkmnos CABMAN US, 
Alrjtld. 

Vem. — Run-hhenda, Mar. ; Ong+kd-to, Burm. 

References.— Hox b„ FI. I tui., hd. C.B.C . , SWi DaU. & Gibi*, Bomb. 
FL, 19. 
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Habitat.— An erect, large, racemose, annual species, from 4 to 6 feet 
high, found in Bengal near Calcutta, and in Concan and Kanara. 

Fibre.— Is said to yield a tough fibre, regarding which, however, defi- 
nite information is wanting. 

Hibiscus tiliaceus f Linn . / Ft. Mr. Ind., 343 ; Wight , fc„ /. 7. 

Syn.— P.VHTIUM TILIACKUM, W. & A. 

Vera Bola, chtlma, Bino. ; Banid, or bur id, Orissa ; Betli-pata , Bomb.; ; 
Thinban, thengben, Bu km. ; fleltgobel, belli pat t a , Si NO. . 

References — Hoxb., FI. Ind., Ed. C.B.C., ,22; Kura. For. FI. Burm., /., 
J2A; Beddome, Fl. Sytv. Anal. Gen., 14; Gamble, Motto Timb., 42 ; 
Thsoaites, Kn. Ceylon PI., 26; Dale & Gibs., Bomb. Ft*. 17 ; Irvine, i 
Mat. Med • Patna , I2J; Hunter, Orissa, 11 , !7S* ^pp. VI ; Lisbon , U. * 
PI. Bomb., t$, tQ4, 22} ; Christy, Com. PL and Drugs, VI., tj ; A'i >yle, i 
Fib. PL, 2ti . Waft, Hibiscus in Sri. from Pe(. of Gorf. of Ind., htv. & j 
Agri. Dept., t&dy, 273 ; Indian Forester, Ml., 329 ; XIV., 2ty. ; 

Habitat.— A much branched bush of the Coasts of India, Burma, and ! 
Ovlon. Particularly plentiful in the Sundarbans, and on the rivet banks : 
of fttirma. 1 he ease with which this plant might be propagated over J 
wide tracts of swampy country, where little else will grow, should atford a i 
powerful incentive to an effort being made to utilise the fibre* it allurds. j 
Fibre. — Dr. Watt, in h : <* j. 3 per on Hibiscus already referred to, writes ; 
of this species that it ‘fields a useful fibre, extensively employed locally j 
tor cordage. It is said to gain in strength when tarred Roxburgh’s 
experiments with this fibre gave the following results : ~A line broke when 
while with a weight of 41ft), afiei being tanmd with 02lt), and after h;i\ing 
been tarred with Mlb. A similar line mueernfed in water for 1 1 0 days , 
b-ohe when white with 41 lb, tanned 55th, and tarred 7* *Ib. These obst*r- ! 
vatinns arc ol great interest, fur, of the other fibres experimented with b\ \ 
Roxburgh, the majority wcie rotten after maceration, and no other fibre f 
showed so marked .in improvement for cordage purposes when tarred. 
English hemp and Indian grown hemp, treated in the same manner, were 1 
found to be rotten, and Sunn-hemp broke with 6 ^ 1 b, and Jute with fi* lb. 

'I he power of endurance under water is, therefore, a point of great nil-, 
port a nee. 1 

The fibre is readily separated from the green or unst coped branches, ! 
the work of preparation being less tedious than applies to the other fibre 1 - ! 
yielding plants of this genus. It appears to be well adapted for making j 
ropes, mats, and possibly paper t Cameron). The fibre seems highly suit- * 
able for the paper trade' and immense quantities of it might be conveyed 
in boats to the paper mills of Bengal.” 1 

Medicine. —The bark is used in medicine. The root is also said by 
Irvine in his Materia Medtca f Patna to be febrifuge, and employed ;r 
the preparation of embrocations. 1 

Food. — Forster states that the bark is sucked in times of scarcity when j 
the bread fruit fails. j 

Structure of the Wood. -The wood is only employed in India as fuel, j 
It is. said to be used in Tahiti, however, for planking and building light 
boats. 


H. tricuspis, Banks ; FL Br. Ind., L, 344. 

Syn.— P aritiuh TRICUSPK, G . Don. 

Vera*— Gurkul, Hind 

References.— Hoxb. , FI. Ind . Kd. C.B.C . . <*! , Kurt, For. Fl. Burm., ; 
126 ; Gaotttrrr . Myiorr and C'twr, (, I., 57 ■ I 

HabiU* — A tree, introduced from the Society Isles, cultivated in 
gardens in Bengal and the North- Western Provinces. 1 
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Fibre. — A strong bast-like pibrb is obtained from the inner bark of the 
trunk, and branches. A sample produced at Bangalore was prepared 
by steeping in water for 13 days (Cameron). 

Hibiscus vitifolius, Linn. ; FI. Br. Ind .. I., 33S. 

Syn. — Hibiscus obtusifolius, Willd. ;H. tkuncatus, Roxb. ; H. serka- 
tus, Wall ; H. cusriOATOs, Kdgew, 

VtttX.—Ban-kdpds, Bsng.; Karu-patti, Tf.L.; B ft Aradvdj 1, van ok d rp d 
Sans. 

References. — Roxb., Ft. Ind., Rd. C.B.C., $2$ ; Kurm, Paper an Burm*u 
Flora f tnjoitrn. As. Soc. of Bengal, i$74,Xi.III, Pi. If., toS ; Thvonite*, 
Bn. Ceylon PI,, 26 ; Dale. & Gibs., Bomb, FI Jf> ; b'lliot . Fl. Amlin , 
$ 7 ; l 7 . C. Dull, Mat. Med. Hind., 20 $, 322 ; Cross, Bevan and Ki nr, 
Rep. on Indian Fibres, 41 ; Indian Forester, XIV., ; Gazetteers • - 
Mysore and Coorg , I,, 57 / Booth. A T, 42S ; A\-H\ P., I.. 7y ; IV., 
Ixvtii. 

Habitat.— A common, herbaceous bush, in the jungles and brushwoods 
of the hotter parts of India, from the North-West Provinces to Ceylon. U 
biars large, yellow flowers having a deep rose purple eye at the base of tlu* 
corolla. The leaves are often much perforated bv insects. Kurz, in th<‘ 
paper quoted in the references, describes it as common along borders >A 
fields, in shrubberies, rubbishy places round villages, Arc , also m dry 
forests, all over Burma from Chittagong and Ava down toJ’cgu. 

Fibre. — The bark yields a strong sdvory fib#*. 

HIDES & SKINS. 

The name Hides commercially comprises the raw, dress* d or tanned, 
skins of the cow, bullock, or buffalo, while the term Skins is applied t.» 
those of goats, deer, and animals other than horned cattle. For a full li 4 
of these the reader is referred to the articles on Furs and Skins. 

Vcrn. — ChamrS, Hind.; Toll , tolu, Tam.; TV, tAu, T y \.^ Baluilaiv , 
knht, M vi. \Y. ; Cfmrma, Sans. 

References. — Riyle, Prod. Res, 3 ; Spans, Eneyclop., i?s? : Balfour, 
Cyclop., II., 44 ; Madras Manual of Administration, /., JOo ; Srtf/em « >‘t 
Rep art* '. — Asamgarh, N.-W. P.,171; 'Jubbulpore, <'* ntral Pnrv , s'; . 
Bombay Administration Kept , rS/i-72, '3f2 — 37 j, 373 , JSn, 3*7, J<t4, 3 <p . 
G-.is ttser, S fuikpur,74; Statistics on Hides ana Skins, Rev. and 
Dept., ft $6. 

Trade. — The whole question of the production and preparation of 
hides and skins may be most conveniently discussed under th s heading. 

The trade in these articles is now a very large and important one, 
and has expanded considerably during the pa^t few years. It is question- 
able, however, how far this increase in the exportation of hides indicates an 
increase in prosperity of the raynts or of the country at large. Mr. O’Conor, 
commenting on this in his Review of the Sea-borne Trade Returns 
for 1874.-75, writes : "The trade is in the hands of a few Muhammadans 
(Hindus will not deal in hides by reason of religious prejudices), and some 
of these men are very wealthy, for the trade is a highly profitable one. 
They purchase hides from chamars, one of the lowest classes of the people, 
who go about the country skinning dead cattle, and reap a riqh harvest 
in bad seasons. It well known that this is an unscrupulous cl^ss of men 
who do not hesitate systematically to poison cattle, while feeding in the 
pastures, for the sake of the hide, which is abandoned to thciti. Cattle 
poisoning by this class is in fact a profession, to which the attention of the 
authorities has long been directed with a view to its suppression* but with 
tittle effect as yet. A considerable proportion of the cattle whosfll hides are 
exported from India every year, die from preventable causes, such as 
neglect (for the rayat is not careful of his cattle), drought, murrain, and 
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poison. and these beasts represent an ffctual loss to the country which out- I 
weighs the value of the whole number of hides put together. ” There is j 
little doubt that the same state of things still prevails, and as the trade j 
has much increased, it is to be feared that it must exist to a still greater j 
extent, . . 

On referring to the Inter-Provincial trade returns it is found that much 


TRADE. 


Inter-Pro- 
vincial Trade. 


the largest exporters, as far as hides are concerned, are the North-West ; ofln 
Provinces and Oudh, and that next to these come the Panjdb and Central i 
Provinces. Prom the two former numerous dressed hides are exported, j 
owing to a considerable and .increasing tanning industry, especially at ; 

Cawnp< re. J he PanjAb and Central Provinces, on the other hand, supply j 
principally the undressed material. The hides (raw and dressed) exported , 
from the North-West Provinces are nearly all sent to Bengal; the skins 
uhi<h are for the most part undressed are sent to Madras. Bombay 


imports the greater part of its hides, both raw and dressed from the 
vmces, its raw skins from RAjputana and Central India, and 


( cut ml Prov . . _ .... 

its dressed skins from Madras, the PanjAb, Rajputana, and Central India. 
The following quantities of hides and skins, dressed and undress* d, ton- 
vt yrd by road, rail, &c., from the provinces nAmed, in 1886-87, may be 
given for the sake of comparison : — North-West Provinces and Oudh, 
maunds, Panjab i..V* » maunds, Rajputana and Central India, 

r-y maunds (principally skins), Mysore 62,511 maunds, Nizam's 1 
tni.tory 51,056 maunds. Central Provinces 42,351 maunds (principally 
tuidrt ‘-sed hides), Smd 21,148 maunds, Bcrar 17,738 maunds. Besides- 
ihfsii Miurces of supply, Bengal, Madras, and Bombay yearly cend large , 
consignments to tht ir respective capitals and ports, Bengal alone supply* . 
,ng 3, ^,446 maunds ot dressed h'des to Calcutta. During the same jear 
the following were the imports by road, rad. and river of nide^ and sxins 
into the pnncip.d shipping towns; Calcutta 8 , 21,459 maunds. Madras j 
4.19,01/4 maunds, Bombay 74,423 maunds, Karachi ^i,2(Si maunds. Of J 
Us hides Calcutta obtained 25.32,412 in number from Behar, 23.97,199 j 
from Bengal, 11,48, 1*64 from the North-West Provinces, and smaller > 
nuiiiht-js from the other dr*tn<ts above named. 

A review of the 4 oastmg trade for the »ame vear shows that Calcutta 
imported 40,037 cwt., and exported 4;/>/i iwt. Madras imported 55 * 59 ** j 
fwt , and exported 4*, 450 » wt. Bombay imported 33,274 cwt., and ex- 
| •»: ted 4,.j 1 1 cwt Smd import* d 1,1*32 rwt , and exported 25,089. Burma j 
niported 3,705 cwt , and exported 7,525. On analysing these figures it 
Will lit* found that the principal part of Calcutta’s imports consists of raw _ 
hul<s from other ports within t he Pres.dency, the greater part of those of 
Madras also consisted of r.iw hides from British ports wit Ian the Presidency, 
but it also received 17,353 cwt. of raw skins from Bengal, presumably t • ' 
be tanned and re-exported as the more valuable Madras article. Of Bom- 
bay's total import of 33,274 cwt., 2(1,422 cut. consist cd of raw skins from 
Sntdh. The greater part of the coasting exports of Calcutta were 27,337 
<wi. t to other British ports within the Presidency, and the raw skins to 
Madras already referred to. Madras also sent 22,910 raw hides to other 
Parts' in the Presidency, while Sindh exported the large number of raw 
skip, above mentioned to Bombay. The coasting exports of the latter port 
wercun important. 

I he Trans-Frontier trade has considerably increased du. g tne nast 
f'wv years, the largest source of hides being Upper Burma, of skins ; 
Kashmir and Nepal, The total Import trade of hides for iS!>(>-87 ; 
was 95,186 pieces, 59,866 cwt., valued at £17,73,241. a vcr v ,? rfka J I 
increase op the imports of 1881-82, which only amounted to 5* lakhs of } 
rupees. That of sxins for the same year (i88D*8/) was 71*103 pieces, . 
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5,040 cwt., valued at Ba.i 1,796, while the value of this import in 1884*85 
was only R 1,27,541. The very great increase in trans-frontier trade is 
mainly idue to the large imports from Upper Burma, the Burmans having 
evidently discovered that, with increased facilities for intercourse and 
trade, their formerly valueless cattle hides might form an article of large 
and profitable commerce. In 1881-82, the imports from Burma valued 
only 3£ lakhs of rupees ; last year they amounted to 13$ lakhs, or more 
than of the total trans-frontier hide imports. 

The Trans-Frontier export trade in hides appears to be decreasing ; 
thus in 1884-85 it amounted to R'24,093, in 1887-88 it was only R 14.033, or 
little more than half. Tne export trade in skins is a small ami fluctuating 
one. and amounted to only K 19,590 in 1 886-87. 

A review of the statistics, relating to the exports of hides and skins 
to Foreign countries, shows that a marked increase has taken place during 
the past ten or twelve years, due principally, during the last few years, to 
greatly increased activity in the skin trade, while that in hides appears 
to be falling off. Thus in 188; the total value of exports amounted to 
R4,85,23 ,Si 8, an increase of more than 100 lakhs of rupees on that of 
1^77-78, which valued R3, 75,68,878. The greatest increase U seen to be 
in the export of dressed skins, which has ris*n in value from 92 lakhs in 
1877-78, to 192 lakhs ten years later. The value of undressed hide 
exports increased 30 lakhs, and that of raw skins 10 lakhs, while tho 
exports of dressed hides decreased 30 lakhs. 

Analysing thc«*e statements it is found that during the «ame ten years 
the value of exports from Bengal, increased from Ri, 72, 13,905 to 
R 2,07.68,574 ; from Bombay it decreased from K;A 75 » 4-7 to 1*46,17.119; 
from Madras it became during the same period very greatly augmented, 
namely, from 81,46,50,521 to 1*2,07. 26,638, the total value having thus 
become very htlle short of that of Bengal ; from Sind it increased from 4J 
to 9^ lakhs, and from Burma it rose from £ lakh to 14} lakhs of rupees. 
Bengal appears tu have almost a monopoly of the export trade in raw 
hides and skins, while .\fadras, as might be expected from the excellence 
of its tanning, exports nearly all the dressed hides and skins. With 
reference to this, tne most important export trade of Madras, the following 
passage from the Madras Manual ot Administration, Vol I. f may be 
quoted : ** The tanning and export of skins have become of late years vet y 
large industries in South India, and Madras dressed skins are well known 
arid highly appreciated both in Kuropian and American markets. In 
fact, South Indian skins fetch so much higher a price than those shipped at 
other ports in India, that salted hides are sent from Bengal to be tanned 
and exported from Madras. The superiorly of the Stadras article is 
partly due to the fine quality of the bark used for tanning it, and partly to 
the superior methods of manipulation. The bark is obtained from a 
small shrub, Cassia auriculata (see Vol. //., 2/5), which grows wild all 
over the country and is in great demand. # * 

Turning to the markets to winch these exports are shipped, it is found 
that by far the largest importer of Indian raw hides is the United Kingdom, 
which, in 1887-88, i mported to the value of R 1 . 3 ** 57 , 552 - Next jn impoit- 
ancciclhe United States with an import valued at 24 lakhs; then, Italy with 
19 lakhs, followed by Austria with i6i lakhs, and the Straits Settlements 
with 11 lakhs. Regarding the Italian export trade, Mr. O’Cortor, in ms 
Report on the Trade of India for 1888-89, writes : M The British Consul at 
Venice reports that there was a decline there in the price ojf Calcutta 
hides, ‘which arc alleged to be of inferior quality and are gradually losing 
favour with merchants.* In this case the matter is of some importance* 
for the exports of hides to Italy has been a large trade, and it seems to be 
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declining.” The statement is confirmed by statistics, for, since 1885-86, ‘ TRADE IN 
the exports to that country have decreased from 36*96 lakhs of rupees, | "sJuns? 0 
to 19-27 lakhs in 1887-88, and 1914 fn 1888-89. Smaller quantities are; 
shipped to many other countries, including France, Germany, Belgium, | 

Greece, and Kgypt, but doubtless a great proportion of the immense con- | 
signments to the United Kingdom are reshipped to continental ports. ! 

In the case of dressed hides the only direct importer of any consequence » 
is also the United Kingdom, which receives an amount valued at Rt>o, 40,222 t 
out of a total export valued at R6o, 58.092 j 

On the other hand, Indian raw skins are imported in much the greatest j 
quantities by the United States of America, which, in the \ ear under con- i 
sideraiion, imported a quantity valued at R27,22,3i4 out of a total ex- \ 
port of 3°5 lakhs. I 

Of dressed skins the United Kingdom again receives much the largest ; 
proportion, valued R 1,52,17,141, out of a total of K i,q. ',0^,570, and the j 
United States uf America comes next with an import valued at 1 lakhs, j 
Thus in the \car under consideration the United Kingdom alone import- j 
ed Indian hides and skins, dressed and undressed, to ihe value of ! 

R 3, 3*1,50. *55, out of the total export of R 4,85,23,81 8. » 

I he foregoing short account of the present stale of the hide and sk ; n 1 
trade in India shews that h -ar/idy i net ease is lak.ng place, es penally in 
the industry of dressing skins. There Mrms mrainly to he a large and 
profitable field for this branch of Indian trade, and it is to he expected ( 
that the acknowledged cvpertnees in manipulation of the tanntrs of S-nth- j 
eru India may enable them, with improvements in the methods of prrpa- ; 
ration, to supply skins of suih a quality as to stiii further increase the j 
present great demand. 

For a description uf the methods of pi eparatjon and respective eco- 
nuruu value s of various Skins, the reader is rtftrred to the arbeleun that 
subject, and for similar information regarding hides 10 that on Lf vtiifr- 

Hillg, see Ferula alli&cea, Bciiss., VoU III., 333. j 

Hippion orientate, See Enicostema littorale, Illume, Vol. III., .>45. 


HIPPOPHAE, Linn.; Gen. PI, III.. M 4 - 

A genus ol shrubs or stuall io-t-s bcT.j'jjn.r to f ’ * Niiur.«l OnW 

hi and n-inpri.ing two >;»< lh\s U-ui.d in 1 viojh* and Noith Asia, 

both ol which an* nat;\cs oi India. 

Hippophae rhamnoides, l Ann.; I'L Hr. A/7., F, 

Thf. Sea Bickthokn [Ft kuint, f v 

Syn. — Hippopiuf TO hTsNA, St A.Vr'V/. 

Vcrn. — Dhttti h,ik t fi.ui, N.-W. P. . A.i/.j bt\i3, t-dnt phut, 

amf» t tsnak, kuntio, t*rrla* % stark*, mi'n /r, Wi.V ■ */ ., ut\ 

tsarap , it' nto, farm, tiarma timttak ( |i uit, ttrkn). IV; 6 tAr-bu % 

1 I ME r AS. 

References.— M,/, A, For. Fi jS. S' r?n«AiV, M.m. ; Sfnearf, : 

Fb. /'/, Jpo { (leghorn, Fanwh F’rr>t' t r*i ; Aifoht on. Fi L*s>u< A 
(/.i?# Sor. Jo*r. 9 A., 70, Fi Knraat idin'i , t, > , /?../. /w., A ?,-j; 
Balfour, Ci flop., 7/.. ; S tut tit, P»c- '7 ; 1 r.-n.,.'y A IS <f., .W- 

Habitat. - A thorny shrub, or small tree, met with in the ’•mcr tract of 
the North-West Himalaya, and WVs'ern fibel, clr.eth in m si, gravelly 
stream-beds, from 7,000 to 15/00 feel; distributed to Afghanistan and c 
westwards to North and Central Asia 

Medicine. — 1 he small sour i ruh is prepared as a syrup, and i* believed 
by the natives of many parts to be a valuable remedy for lung complaints. 
Stewart mentions it as thus employed bv the Tibetans. 
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a. assse vss^ss^^sssssss s sss B ssssss Basa^ssssssssssBesssaaa. 

The Sea Buckthorn. 
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Food.— The small intensely acid fruit may be made into a good jelly, 
/which Aitchison describes as really excellent when prepared with half its 
weight of sugar. It is, however, only eaten by the natives in certain localities ; 
thus Longden mentions it as eaten by the natives of Kandwar as a 
sort of cluihti, while Aitchison remarks that in Lahoul it is not employed 
at all as an article of food. Smith, in his Dictionary of Economic Plants, 
erroneously describes it as acrid and poisonous. 

Structure of the Wood. — Heartwood yellowish browr, mottled, moder- 
ately hard, close-grained. Weight 38 to 54ft per cubic foot ( Gamble ). In 
the dry almost treeless tracts of the Inner Himalaya it is very valuable as 
a fuel and charcoal-supplying plant ; indeed, so much is it esteemed in these 
districts, that, as Cleghorn mentions of Lahoul, it is considered village 
property. The thorny branches are also employed, piled up, to form 
hedges or fences. 

Hippophae salicifolia, Don.; FI, Br . Ind., V., 203 , 

Syn. — H. conkeRTa, Wait* 

A constdetablc amount oi doubt may be entertained as to whether this species is 
really distinct from the foimer. The vernacular names ol the two are idenlual, an I 
the parts of the plant are similarly employed for economic purposes. Thus Stewart 
only recognises H. rhamnoides, while Atkinson ami Baden Powell desciiU- 
only H. salicifolia, giving the same vernacular names, habitat, and uses. Hooker, 
though acknowledging the two species, remarks, “ different as this plant looks in its 
ordinary condition from H. rhamnoides, I expect that it will pio\e a form ot tha* 
plant, due to the thoister climate which it affects,” an op-mon whnh was also pu>- 
mulgated by Brandis in his Farest Flora. As most modern writers, however, hav.- 
agreed in separating the two species, the following tacts may be given as most prob- 
ably referable to this form : — 

Vent. — Ashuk , NtPAL; /.Wu, Bhotan, Lfpcha; Surch , Bass mi ir ; 
Sireh, suts, kd t* 6 i* t turdkar (Baden Powell*, dhut-thuk, iarn.ut-e 3 :nl, 
chuma, Pb. 

References. — Brandis, For. FI., ; Gam Me, Man. Timb ., 3 17 ■ Foyle, 
III. Him. Bat., jcJ Baden Powell, Pb. Pr„ tjs, v* ; Atkins at. Him. 
/>!•!/., 3t6 ; Indian Forester, V., ih' A ; XI . , 4 . Pai/nur, Cy<lop , I/.. A 5 : 
Settlement Report. Kangra, i63 . (last tteer, Simla, /.?. 

Habitat. — A willow-like shrub, from 10 to 20 Uct in height, found 
in the Temperate Himalaya, from Jairsu to Sikkim, between the altitudes 

I of 5,000 and 10,000 feet. 

Medicine. —The fruit is mentioned by Baden Powell as being em- 
ployed, like that of the former species, in cases of lung disease. 

Food.— The ripe fruit forms a good jelly or syrup, when prepared with 
sugar. When unripe it is very acid and unpalatable. 

Structure of the Wood.— 1 he thorny branches, cut and dried, are em- 
ployed to make piled-up hedges, and also a< fuel. 

Hips, see Rosacanina, Linn . Rosacea. ; Vol. VI. 

HIPTAGE, Garin.; Gen. PL, L, aj, 9 . 

A genus of climbing or sub-erect shrubs, or tiers, belonging to the Mai Ff- 
GHiA'jfcAE, and embracing five tropical Asiatic specks. £ \LPIG|IIACF..€. 

Hiptage Madabiota, Guerin. ; FI. Br. InJ., /., 418 ; Wight. BL. t. 

Syu. — Molina racemosa. Lamk , ; Gasrtnfra racemosa, ftoxb..; Hanis- 

TERIA f3t NGALENSIS, Linn. ; B. UNICAPSULARIS, Uimk. ; B. TKTRAPTEKA, 

Sonnerat. 

Vent. — Kampli, madmaUi, mddkavilatd , Hi NO.; MadAbhi , maddlhlUta, 

■* mddhavdatd, bos-anti, Bknc;.; Boromali , Uriya ; Shtmpati, Nefu. ; 

Aita4ugala, N.-W, P. ; F.ndra, chnpnr, benkar , kkAmh, thdbnk, churl. 
Pa.; Kampti, C. P. ; Hahuhaail, Mar.; Mddhavi tig* (ElliotJ, tadla- 
ydrida, pttuvadla, Tbl.; Ati muklarnn, Sing. ; Mddhavi , Sans, 
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The Wild Ho?. (7 Murray ) 


References — Roxb., Ft. Ind., Kd. C.B.C., * 50 ; Brandi., For. Ft., 44 } 
Kura, For. FI Burnt., 173; Gamble, Man. Tintb., 5A ; Stewart, Pb. 
PL, 30 ; R heeds • Hort . MaL, VI., t. 59 : Elliot , FL Andhr 17, wo, rs7, 
#W ; Moodeen Sheriff, Supp. Pkarm. tnd., J$4; Mat. Med. of Madras , 
7o ; V. C . Dutt, Mat. Med Hind., 308 ; Murray, PL and Drugs , Sind , 
6b'; Atkinson, Httn. Di&t., 306, 739; Indian Forester, VI., 24O ; XIV., 
301 ; Balfour, Cyclop., II., h6 ; Works of Sir W. Jones, V 123 ; Journal 
A. ILSoc. of Jnd. XIV., 33; Ganettcer , H.-W. P., I., 79; IK, Ixix 

Bombay, XV., 42b ; Mysore and Coorg, I., $8 ; II., 7. 

Habitat — A common climbing shrub with beautiful and fragrant 
flowers, found in the hotter parts of India, Burma, and Ceylon. 

Medicine. —The leaves are esteemed useful in cutaneous diseases, and 
the juice is specially mentioned by Moodeen Sheriff as an effectual 
insecticide^ and a valuable application in scabies. 

Special Opinions.— § 44 Useful in chronic rheumatism and asthma.” 
(Surgeon- Major J. M . Houston, Trarancore.) 

Fodder.— The leaves are said to be eaten by cattle (R. Thompson). 

Structure of the Wood. — Red in the centre, yellowish white in the outer 
portion ; moderately hard. 

Hirudo, see Leech) Vol. IV. 
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Is the name applied to diflerent animals of the family of pigs or Suite. 
Besides the numerous domesticated varieties, India nas, according to 
Jerdon, two species of wild pig, each representing a different genus. The 
first of these is the Indian Wild Huger boar, Sus indie us, belonging to the 
genus Sus, Linn. ; the second the Pigmv Hog, Porculia salvania, of the 
genus Porculia, Ihdgson. Blyth has described what he believed to be 
thtec new species of the former, which he found in Tcnasserirn, Ceylon, and 
the Andamans, and has designated the two last Sus zeyUnensis and Sus 
luidaraanensts. As the only species of importance or interest economically 
is the Sus indie ua, it alone, together with the domesticated pig, Sus setofa, 
Linn., will be treated of in this article. 

Vein ■ Smr, jangti snr, surrar, had or bura janwar {\ard~stir-ki-charbi)t 
Hind. ; V nr aha. Bfc.NO. ; Paddi, GoN'D ; Dukkar , /?OMB. ; Dakar, MaR. I 
Pandx, Tbl. ; Hanoi, mikka,j modi, Kan ; Tan-wet, Burn ; Waiura* 
Sing. 

References. — Jerdon, Mammals of India , 241 ; Stern dale, Mammalia of 
India , 416 . Pkarm. Ind., 284 ) 0*Shaugne*?y, Ben?. Ihsprns., 6 qo • 
Spans, Encyclop.. 1366 • Balfour, Cylop //., 1 2, III., 2it ; Collin, Hides 
and leather in Behan's Brit. Manuf. Ind. Series, 41 . Bomb. Gaiettcer, 
XJI.,st. 

Habitat.— The wild hog is found throughout India, from the level of 
the sea to an altitude 12,000 feel, wherever there is sufficient shelter, 
either of long grass, low jungle, or forest. It varies in abundance in 
different parts, but wherever it exists it docs much damage to the crops. 
The following passage from the Bombay Gaietteer , Vol. XII., may be 
quoted, as bearing on this : 44 The Hog, of all wild animals, causes most 

loss to the cultivator. Though much like the domestic village pig, he 
differs from him widely in his habits A pure vegetable eater, he is most 
dainty in his tastes. He must have the very best the land affords, and 
while choosing the daintiest morsels, destroys much more than he eats. 
Sugarcane, sweet potato, and other roots, juicy millet, and f dian corn 
stalks arc his favourite food. A few years ago herds of wild pig were 
found everywhere, but their numbers are now much smaller. From the 
border hills they still sally at night to ravage the crops in the neighbour- 
hood, but arc no longer so destructive as they were . • . 'I hough compara- j 
lively few are left, herds of fifty and upwards are still occasionally seen.” 
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Several varieties of domesticated pig are kept bv villagers, when their 
religious and caste beliefs permit, in many parts of India. 

Oil. — The fat of the pig, freed from its containing cellular tissue, forms 
the valuable commercial product Lard. The best, or Leaf Lard, is yielded 
by the fat immediately surrounding the kidneys, and by the flaky layers 
below the skin. In European trade two other qualities are prepared from 
the softer and more fusible parts of the fat, and are known as second and 
third quality lard. Leaf Lard is much used for cooking and for preparing 
ointments, &c., the second quality is used in the manufacture of Lard od, 
the third is employed as a low grade oil in soap-making. This lard oil is 
manufactured by exposing the lard, in woollen bags between wickerwork, 
to a pressure of about 10 cwt. a square inch in the cold for about 18 hours. 
The oleine thus obtained is pure, colourless, and limpid, and average 
about 62 per cent, of the original lard. It is employed as an adulterant for 
olive oil in France, and for sperm oil in the Eastern States of America ; i<: 
esteemed as a lubricant, and is said to be used for illuminating. America 
is the great seat of lard and lard -oil manufacture (Spons). 

Medicine. — Lard, under its classical name of Adept, or Adept , 

has long held the principal place in medrtine as a medium for the exhibi- 
tion of other substances as ointments, ike. As an external application it 
possesses of itself virtues as an emollient, and is extensively employed a . 
an inunction in external inflammation, bruises, sprains, in various sk n 
eruptions, as eczema, erysipelas, and in several exanthemata, such 1;, 
scarlatina. Recently it has been considerably superseded by other prr. 
parations which are not susceptible of decomposition, and do not turn 
rancid, such as vasselinc. Owing to the religious and caste prejudices of 
sections of the people, it has never been employed extensively by nat:\- 
practitioners in India, and it is advisable in general work amongst a 
mixed community to avoid prescribing it. 

Food.— 'I he flesh is eaten by natives of many parts of India, that oi 
the Wild Hog being generally preferred, and natural)) so, as the animal 
is a much cleaner and more careful feeder. Little or no endeavour seems 
to lie made by the natives to improve the condition, as a food produrng 
animal, of the domesticated animal, which is generally allowed to roam 
about and teed wherever it can get anything to eat. Lard is one of the 
most extensively used articles in European cookery, and forms a cheap 
substitute for butter. 

Domestic Uses. — The skin forms when tanned a leather which is prin- 
cipally valued by saddlers. That of the w ild boar is much t hit ker than 
that of the domesticated animal, and Consequently offers more difficulty hi 
the processes of tanning and preparation. Much of the so-called pig sk n 
of commerce is merely imitation, the skins of other animals being passed 
between plates or rollers with a number of projecting points, by winch the 
peculiar punctated or dotted appearance of the real skin is imitated. Pig- 
skin is chiefly employed by saddlers in covering the seats, and making 
the flaps of saddles, for which, owing to its pliancy and durability, it is 
eminently suited. It is also, however, used in the manufacture of man) 
small articles of Vatherware, .such as purses, coverings of pocket books, 
&c., 8cc. \ 

Hog-Deer or Axis poremus, see article Deer, Vol. III., 57. 

[VqJ. II., 413- 

Hog-gum, sec Bastora, Vol. I., 417; also Cochloapermum Ooasypium, 
Hog Tragacanth, Pen., see Promts Amygdala** BailU : Vol. V. 
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Kurchi or Cone-i Bark. (?. Murray angd^teriA. 

HOLARRHENA, Br. : Gen. PL, II., 7 oS. 

A genus of trees or shrubs with white flowers, belonging to the Natural Order 
Apocynaceae, comprising seven or eight tropical Asiatic and African species, of 
which two are allowed, by the Flora of British Indta , to belong to India 
and Ceylon. 

[ Wight , Ic., tt. 1 297 1 rsg8 j Apocynaceje. j 
Holarrhena antidysenterica, Wall.; Fl. Br. Ind ///., 6^; j 294, 
Kurchi or Conessi Bark. i 

Syo. — H olarrhena Codaga, G . Z>om. / H. pubescens, Ha//. • H. ma-* 

LACCEN3I9, Wight; ECHITES ANTI DYSBN1 ERICA, Roxb. ; WKIGHTIA ' 
ANTIDYSKN1ERICA, 6rflA. ; CHONFMORPHA ? ANTIDYSENTERICA, G. Don , 

Vera. — Kureyd , kaureyd, karvd-indarjou, hat , Jarra, kaura , fora, fora, ! 
four, hart, karcht , dhddi, (iH</ra;aA=sfieds) y Hind. ; Tita-indarjou , ; 
kurchi , (tndrojab** seeds;, Brno. ; Hat, Kol ; //a/, Santal ; Dudeory , > 

Assam; Madmandi , Garo, Cachar; Indrajao («^eeds), kat-bif (bark), j 
Aims, karingi , Nepal; J)udhali f dudhkuri, Michi ; Samoka, gtrcki,\ 

GonD. j Lisan-ul , as-w^r. inderjan tulkh , indrajah, Bkhari ; Kudr, J 
forr, fora, moriya , N.-W. P. ; Kaihri , Ot'UH, Kumaon ; Kenvar, 
koeva, kogar, kawar, kura (Bararsced -indarrau), Vo.; Karvd-indarjou , ’ 
pandhra kura, dola kura, Dpr. f Bomb. ; Kadu-indrariou, kudd, Mar. ; 

A advmndarjou, kuda, d honed a, hatbaha,hath, Gl?/. ; Kashnppu-vetpd- 
larishi, kulap-p '* M r . '■ (seeds), Tam.; Chedu-kodiska-yittulu , atnkudu - 
vittulu (Moodeen Sheriff), istardku Pula, ii\taraku pala (Elliot), • 
amkudu-vittum, falakndsa, Tel. ; Beppale, Kan. ; Kaipa-kotakap-pdla - ! 
w7Ax, Malay. ; Letonkgyi, letnu-kgyi, Hu km. ; Kutaja, kdhnga , indray - ' 
ava (-^seedsj, .Sans. ; Casdnul-aasuf irui~murr, Arah. ; Zabdne-kun- 
jashke-talkh, indar-jare-talkh , tukhme-aharc-taikh, Pens. : 

References. — Brandis, For FL, 32*, t. 49; Kura, AV. Fl. Burnt., If , 1A2, i 
; Reddome, Fl. Syiv., Anal . Gen., XX., fig. 6 ; Gamble, ’fan. Timb., 

2^3 ; Dale. Gibs., Bomb. Fl. , 145 ; Stewart, Pb PI., 142 ; Aitchison, 

Cat. Pb. and Sind PI., AH' ; Mason, Burnt, and Its People, 479, 799 ; 

Elliot, Fl. Andhr., 71, 193 ; Pharm. Ind , 137, 45s ; Ainslie, Mat. Ind., 

/., A'.V , Reng. Difens., S3* 54 ; Moodeen Sheriff, Supp . 

Pharm. Ind., I<5 ; l\ C. l)utt , A/a/. A/W. Hind , 192, 300, 307 ; by - j 
mock. Mat , Med. W. Ind., ind Fd. % 497 ; S. At tun , Bomb. Drugs , £7 r - ■ 

Murray , PI. and Drugs, Sind , 149 ; Irvine , Mat Med., Patna, 40, ; 

<52 ; A/cd. 7 Ajmir, 138 ; Flemings, Med. PI. A*' Drugs, in As Res., J 
AY., //56 ; A’. /)«’»', Indig. Drugs., Bengal, 123 ; Atkins <**, Him Dist., 

313, 7J9 ; Drurv, U. VI . 245 ■ Lisboa, l\ PI. Bomb., jot ; Bird wood, 1 
Bomb Pr., 5 1 ; Christy , Com. PI, and Drugs , IV,, 27 ; V, 72 ; VI, 96 ; i 
Indian Forester, III , 203 : IV., 22S ; X., {2*, XIU , i2r ; XIV., H2 , j 
Ind. Agric. , Aug. 2jth, tA8b ; A 'n» Of. Guide to the Mus. of He. Bat., I 
P'5; Forest Ad. Rep. Ch. Hag pore, iAA§, 32,' Rep. by Conservator of. 

Forests, S. Circle , Madras , Gazetteers \ — Bombay, XV., 4,3 ; Orissa, II , ( 

<50. i A t, App. IV, : A\-ir. T.. / , A 2 ; IV., Ixxtv ; District Manual, J 
Trichtnopoly , Ao ; Settlement Reports, Kdngra, 22 ; Cent , Prov ., 39. 

Habitat. — A small deciduous tree, with a pale bark, native of the Tropi- 
cal Himalaya, from the Chonab westwards, ascending to 3,500 feet, extend- 
ing throughout the dry forests of India to Tiavancore and Malacca. 

Great confusion existed for years as to the identity <>f this plant, and m j 
India the drug was adulterated w ith, or mistaken for that obtained from a J 
species of Wrightia, a plant medicinal!) inert. For this reason the vtr ’ 
valuable medicinal bark and seeds have fallen into undeserved disrepute, j 
In thc’Pharmac 'p,ria of India, p. 4$$, an interesting account by Wight ' 
of the origin of this confusion between Wrightia and Holai, ?na, wiil be; 
found From this it appears that the mistake was originally due to j 
Linnaeus who, in preparing his Flora Zeylanica, found a specimen oi j 
what was then known as Ncrium indicum siliquis angustis, in Herman's 1 
Herbarium. To that plant he subjoined as a synonym Rheede’sCods- I 
gapaU, A continental and widely different plant, reported e\en at thru i 
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early time to be possessed of great medicinal virtues as a remedy in 
dysentery. On the strength of this report he named the double, or spurious, 
species, Neritun an tidy* enteric uni . 

This formation of one species from types of two different genera was not 
corrected till Brown in 1809 published his revision of the Afocynackas. Her- 
man’s Ceylon species was then assigned to the new genus WrightU, under 
the name of W. xeylanica, Br>, and Rheede’s Malabar plant fell into anotht r 
new genus, HoUrrhena becoming H. an tidysent erica. About the same time 
Roxburgh, while writing his Flora Mica, prepared drawings of three Apo- 
cynous trees, one Nerium tinctoriiim, Rvxb., which Brown referred to 
Wrightia, another of Echitea antidysenterica, theCodagapalaof Rheede.aml 
the HoUrrhena of Brown and the third, Alstonia, which Roxburgh aUo 
placed in Echites. In his description of these specie** he commented on the 
confusion between these plants, and expressed it as his opinion that the bark 
of the Nerium (Wrightia) tiactorium was gathered and sold as Conessi bark, 
and thus had given rise to the disrepute into which that medicine had e\en 
then fallen. The distinction between HoUrrhena antidysenterica and 
WrightU tiuctoria, tomentosa and seyUnicm has thus been made for nearly 
100 years, yet notwithstanding this fact confusion has always cxiitul 
between them, and still exists in the works of certain Indian writers, the 
species of Wrightria being accepted as identical with HoUrrhena To the 
native drug-collectors these plants are, however, quite distinct, the bark 
W. tinctoria being professedly the chief adulterant of Conessi. As the 
error here indicated is one seriously affecting the reputation of the true 
drug, and contracting the extent of its employment, the following shod 
account of the distinctive characters of the two genera, rna\ be given : — 


WRIGHTIA. 


HOLARRHENA. 


(l) Coroll 1 not more than twice j (1) Corolla three or four times the 


the length of the calyx, 
mouth surrounded by a 
corona or teeth. ^ 

(?) Stamens inserted within the j 
mouth of the rorolla, an- j 
th<rs protruding, twisted : 
and surrounded bv the I 


length of the inmitl 

naked. 

(2) Stamens inserted at the bo her, 
of the tube and therefore n t 
protruding. 


{3) Seeds straight, oblong, com- ; (3) Seeds hncar, oblong, mm 

i -.1 e * . _ __ I .1 i. „ , 


pressed w ith a coma of hairs j 
at the base, the apex being 
pointed and naked. 


concave, with a coma of ha.i 
on the ap«'x. 


pointed and naked, 1 

Dr. Dymock, alluding to the confusion of Wrightia with HoUrrhena, 
remarks that the barks may be distinguished pharmaceutically ; the stem- 
bark of HoUrrhena, he sa\s, is thick and dirty white or buft colmned, its 
root bark reddish-brown and nearly smooth ; the stem-bark of Wrightia 
is reddish-brown, and nearly smooth, the root dark brown or nearly bUtk, 
and both are less bitter than those of HoUrrhena. 

In Alstonia, a genus which has also been confuted with the preceding, 
the seeds are attuned to the fruit in the middle, and have a cojna of bans 
at both extremities. 

Oil. — The seeds yield about 30 per cent, of a fixed oil, of a greenish 
yellow colour and having a peculiar odour, but bland to the taste. I he 
Revd. A. Campbell mentions this seed oil as being used* medicinally by 
the Santals 

Dye.— M The wood ash is used in dyeing in Chuiia Nagpore (Revo. 
A. Campbell). 
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Indnju or Iodnjan Sctdi. {7. Murray). HOLARRHENA 
_ antadyscnterica. 


Medicine.— -The bark belli of the stem and root and the seeds are 
amongst the most important medicines of the Hindu Materia Medica, the 
former being considered a powerful antidysenteric, while the latter have 
ascribed to them astringent, febrifuge, antidysenteric, and anthelmintic 
properties. By Arabian and Persian writers the seeds are considered 
carminative and astringent, valuable in pulmonary affections, tonic, lithon- 
triptic, and aphrodisiac. Both seeds and bark enjoyed at one time a 
European reputation, but probably owing to confusion with, or adul- 
teration by, the cheaper and comparatively inert species of Wrightia, they 
are now almost entirely neglected. The Pharmacopaia nf India classes 
Holarrhena amongst the non-officinal drugs, but reports favourably on its 
therapeutic qualities; indeed, Indian writers on therapeutics and materia 
medica, generally, are unanimous in recommending the drug. U. G. Dutt, 
in his Hindu Materia Medica, gives the principal methods of prescription 
followed by the Hindus and Sanskrit writers, from which it appears that 
a fluid extract, an expressed juice, a compound decoction and confection 
are prepared from the bark ; from the seeds a compound powder and a fer- 
mented liquor. An oil for external application is also made by mixing a 
decoction of the bark, a number of astringent and aromatic substances in 
small quantities, and sesamum oil. The Revd. A. Campbell, in his Econo- 
mic Products of Chutia JVagpute, writes : The bark, dried and ground, is 
rubbed over the body in dropsy. The fruit is applied in snake-bite to allay 
swelling and irritation, and the seeds yield a medicinal oil.” Mr. U. O. 
Dutt prefers for administration a watery extract of the root-bark, in doses 
of about three grains in combination vvith half a grain of opium. Dr. 
Dymock mentions that the root-bark alone is employed by the natives 
of the Goa territory and the Konkan. This selection of the root-bark 
as the most powerful antidysenteric part of the plant appears to be con- 
firmed by several of the special opinions quoted hereafter. The Indian 
Medical Gasette, tSS6, VoL /., states that during the cattle plague 
epidemic at Backer gunge the seeds were extensively employed, being sup- 

C osed to possess certain specific virtues, but the results are not given. As 
oth the bark and seeds contain a basic substance (W rig h tine or Cones - 
sine), which seems to be the important therapeutic constituent, it appears ! 
desirable that a careful Quantitative analysis of the different medicinal f 
parts of the plant should be made, so that it might be finally decided j 
which is the most valuable. Such an analysis might result in the discovery j 
of a cheap method of separation of an antidysenteric, and possibly anti- 
pyretic and antiperiodic alkaloid of very considerable value. Dr. Warden, 
in a short account of the qualitative analysis of the barks and seeds, writes 
that a solution containing the partly purified alkaloid has been used with j 
success in the treatment of fevers and dysentery. Should it, even in a j 
smaller degree, possess the specific properties of Quinine and Ipecacuanha 
a most valuable drug would be added to our remedies for tropical diseases. 

Special Opinions.— § “Isa very useful medicine in chronic dysen- 
tery. In acute cases is not to be compared with ipecacuanha. Assistant 
Surgeon Moti Lall Mukerjee (of the hospital here), who uses it largely, 
tells me that the powder is a more useful preparation than any other. 
Dose jo to 20 grains three times daily in a little water for an adult ” 
{Surgeon* Major E. Sanders, Chittagong), “ I use the decoct t •' in chronic 
dysentery with excellent results” (Surgeon R. L. Dutt, M .is , Pubna)* 
* n .chronic dysentery and diarrhoea” (Surgeon* Major E. E. 
Bentley , Raj shaky e ). • “ In fourteen consecutive cases of dysentery in the jail 
hospital I have used the decoction of the bark witn success. The average 
period of treatment was five days. Ipecacuanha was given in no case”! Civil 
Surgeon D. Bam , Fa rid port , Bengal ). “ I have used this drug with great 
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Kurchi or Conessi Bark. 


VD1&K5 advantage in dysentery among prisoners M (Surgeon R. D. Murray , M.D., 
Burdwan ). “ Decoction of bark is very valuable in dysentery ” (Bolly 
Chunder Sen , Teacher of Medicine). “ The bark of H. antidysenterica 
called kurchi is useful in dysentery, given as an infusion in doses of 
from i to 2 ounces " (Surgeon £. S . Brander , M. B., F R.C.S.Edin., Rung- 
pore). “ Koorchee bark is used in cases of dysentery ; it may be adminis- 
tered together with opium, ipecac., tannic acid, &c.“ [Surgeon J. 
Ffrench Mullen , M.D. t Saidpore] ). “Almost a specific in chronic dy- 
sentery even if there be sloughing of the mucous membrane. The de- 
coction is useful in cases of piles, bleeding, or otherwise. The seeds are 
given in the acute stage of dysentery whether accompanied or not bv 
fever '* ( W. Forsyth, F.R.C.S . , Edtn Civil Medical Officer, Dinajpore). 
“ Have used the decoction of the bark largely in dysentery after theacutt? 
stage with satisfactory results ; also in chronic diarrhcea ” (Surgeon C . //. 
Joubert , Darjeeling). “ 1 seldom use ipecacuanha in dysentery m my 
practice now. If the decoction of the bark be used in acute dysentery it 
should be given in a o z. doses with a little opium every two hours or so. 
But the alkaloid Kurchiene is very efficacious in the acute stage of dy- 
sentery ** (Surgeon PC. D. Ghose , Bankura , Bengal). “ There is nothing to 
remark, in addition to what has already been noted, regarding this useiui 
remedy except to point out that in a haemorrhagic, sub-acute, and chronic 
dysentery, it should be prescribed. In ordinary acute inflammatory d\- 
sentery tnis remedy should not be employed; kurchi , in common with every 
other active astringent, should be avoided in the early stages of the disease. 
The indiscriminate use of this drug in every stage of dysentery and 
diarrhoea has, in my opinion, led many practitioners, both huropcan and 
Native, to doubt the efficacy of this medicine. It is a most usoful remedy 
when prescribed with judgment ” (Civil Surgeon R. G. Mathew, Moeuffo- 
pore). “ Used in chronic rheumatism * * (Surgeon-Major J. J. L. Ratton, 
M.D., Salem). “The seeds in doses of I to 2 grains arc useful in th** 
diarrhoea of young infants, and as a tonic in cast's of emaciation and 
general debility in doses of 4 to 5 grains. A combination of the seeds, 
old (xrtton, ana honey is used by the natives as a local application to the 
uteri in cases of inflammation of the uterus n ( First Class Hospital As- 
sistant Lai Mahomed , Hoshangabad , Central Provinces). 11 1 can also 
bear testimony to the effects of this remedy in dysentery, especially in 
children M (Surgeon- Major P , N. Mookerjee , Cuttack , Orissa). 11 The 
decoction of the oark is very useful in acute and sub-acute dysentery. In 
chronic cases, however, I found it fail, in two instances, fike other me- 
dicines. The bark must be used fresh from the tree*’ (Assistant Suige on 
Shtb Chunder Bhattacharji , Chanda, Central Provinces). “ I can with 
great confidence add my testimony to the value of this remedy in dysen- 
tery, I use a decoction of the bark with or without Ipecac. : and I have 
always found the result most satisfactory. It is specially useful in acute 
cases after large doses of ipecac, given in the early stage of the disease 
and is largely used in charitable dispensaries and hospitals 99 (Civil 
Surgeon S . M. Shircore , Mborshedabad). “The decoction in 1 ounce 
doses, as well as the fluid extract of the bark of the root, in doles of 10 to 
20 minims, has bdfcn frequently used in dysentery, haemorrhagijp as well as 
chronic ” (Assistant Surgeon Nundo Lot Ghose, Bankipora *) “ Have 
employed the decoction of the bark in ounce doses in dysentery with very 
good results” [Surgeon />. Picachy, Purneah). : 

Trade.— Dr. Dymock states of Bombay : “ The bark ana seeds arc 
both articles of local commerce. Value, bark Ri| per maund of 37|Ib; 
seeds Ras per maund of 37ilb.” 

Fodder.— In the Panj4b the leaves appear to be used as fodder (or 
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A Ceylon Holarrhena. 


(J. Murray.) 


HOLICARNA 

Arnottiana. 


litter)? (Stewart). The Conservator of Forests, Panjib, confirms this 
fact, writing that it is a fodder tree in the Kangra District. 

Structure of the Wood. — White, soft, even-grained, weight about 40Kb 
per cubic foot. It is largely used for carvings, especially fct Saharanpur 
and Dehra Dun ; in Assam for furniture ; in South India for turning. 
Hamilton mentions that beads made of the wood are worn round the neck 
in Assam as a charm. 

Holarrhena mit is, Br.; FI. Br. Ind ., HI . , 643. 

Vera. — Kiriwalla, kirr i- walla-gass, Si No. 

References. — Beddome, Ft. Sylv Anal. Gen., 161 j Gamble, Man, Timb., 
263; Ikwaites , En. Ceylon PL, 194; Balfour , Cyclop ., II., 9J. 

Habitat.— -A medium-sued tree, found not uncommonly in Ceylon up 
to 1,500 feet. 

Structure of the Wood.— White, close-grained, soft, in structure resem- 
bling that of H, antidysenterica. Weight about 351b per cubic foot. It is 
employed in Ceylon fur fine wood-work, especially for inlaying. 

HOLBCELLIA, Wall.; Gen. PL, I., 42. 

Holbcellia latifolia, Wall.; FL Br. Ind., I, 108 ; Berberidea. 

Var. 1, latifolia. 

Syn. — H. acuminata, Lindl. Stauntonia latifolia. Wall. 

Var. 2, angustifolia. 

Syn. — II. angustifolia, Wall. ; Stauntonia angustifolia. Wall. 

Vera.— Bagul, Nepal; Pronchadik , Lkpcha j Domhyem, Qhutia ; Gophla , 
K CM AON. 

References. — Atkinson, Him. Diet 304; Treasury of Bot ., 1 „ 594. 

Habitat— A climber found in the Himalaya, altitude 4,000 to 9,000 
feet, from Kumion eastward to Bhutdn, also m the Khisia Hills; and in 
Upper Assam at low elevations. 

Food. — Produces a large, edible fruit. 

Holcus Sorghum, I.inn. 

The Greater Millet, or Juar, see Sorgfenm vulgar., Pert. 

HOLIGARNA, Ham. ; Gen. PL, I„ 425. 

A genus of lofty trees belonging to the Anacardiacr*, and comprising 
seven species, all Indian. £ DFACEM. 

Holigarna Arnottiana, Hwk. /. PL Br. ind., II., 36; Anacar- 

Syn. — Holigarna longi folia, Wt. Am. 

Vttn.~~Bibu, hulgeri , Bomb. ; Holgeri, Mar.; Kagira , kutugeri, Kan. 

References. — Beddome, FI. Sylv., t. 167 ; Gamble, Man. Timb.. list 
Dal o. £1* Gibs., Bomb. FI., Si ; Graham, Cat. Bomb. PI., 41 ; Lisboa, 
U. PI. Bomb., 55, 2$o. 

Habitat. — A tree with stout branches, of the Western Ghdts, from the 
Konkan southwards. 

Oleo-resin.— Beddome states that “ a very acrid black juice is obtained 
from the trunk and frail rind, which is used' by painters, and as a black 
varnish.” 

Medicine. — The fruit and bare arc employed medicinally (Beddome; 
Lisboa). No information regarding their actual therapeutic properties is, 
however, obtainable. 

Structure of the Wood.— The tree is given by Lisboa in his List of 
Timber Tree*. He writes : M Wood grey or yellowish-brown, close-grained, 
but soft. h is stated that in some parts it is used for house and boat- 
building. 0 Beddome writes that he has never seen it used, but has heard 
that it is employed for similar purposes. 
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Holigarna Grabamil, Hook./, {not of Kurt') ; FI. Br. Ind., II., 37 ; 

[ Wight, Ic., t. 335 ! Jil - *• **S 

Syn.— S emkcarpus Graham 11, Wt. 

References. — Gamble, Man . Timb., 112 ; Data, 6f Gibs., Bomb. FI., 52 
Lisboa, U. PI. Bomb., 55; Bombay Gaaetteer , XV. (Kanara), 431. 
Habitat. — A tree 20 to 30 feet in height (80 to loo, Kanara Gaaetteer, 
i . cit.\ found in parts of the Western Peninsula. 

Oleo-resin,— The trunk and fruit-rinds yield a black viscid juice similar 
in properties to that obtained from H. Arnottiana. 

Structure of the Wood.— Although Lisboa mentions this in his list of 
timber trees, he says that its wood is not known to be of any value. 

H. Heiferi, Hook./.; Fl. Br. Ind . , 1 L, 37. 

Reference. — Kura, Foe. FI. Burnt., 3 l$. 

Habitat. — A tree with robust branchlets, frequent in the tropical forests 
of Martaban, Tenasserim, and the Pegu Yomah. 

Oleo-resin. — M It yields a black varnish " {Fur*). 

Structure of the Wood— 44 Heavy, brown, soft, close-grained, perishable, 
and soon attacked by xylophages.’ (Kurt). 

H. longifolia, Roxb.; FI. Br. Ind., II., 37. 

Vera. — Barota , Beng.; Hmlugiri , huiagiri , Bomb.; Sudra bibo, Mar*; 

Hole ger, Kan.; Kkreik, Magh.j Ske-cke, Burm. 

References. — Roxb FI. Ind., Ed. C.B.C., 267 ; Kura, For. FI. Burnt., 
3 t$ ; Gamble, Man. Timb If 2 ; Mason , Burma and Its People, $14, 

, Drury, U. PI. , 246 ; Uotard, Dyes, ai>f>. ix . ; Watson, Report on Gums. 

I 22, 32 ; Balfour , Cyclop., II., ; treasury of Bot., I , 594 i Burm. 

Gam., 134 ; Bombay Gaa. t XV., 71. 
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Habitat. — A tall tree, native of Eastern Bengal, Chittagong, and Pegu. 
The Bombay form seems most probably to be H, Arnottiana, He k. f. 

Gum-resin. -A resinous highly acrid and poisonous juice is obtained 
from the trunk and fruit-rind which on drying forms the w'dl-known black 
lacquer varnish. Mason 'states that it is used by the natives of Burma 
to varnish shields, and for other similar purposes. The prepared juice is 
imported from Manipur to be employed for lacquer-work. 

Medicine. — Morton states that the fruit and bar k are employed medi- 
cinally, but require to be prescribed with caution, as they are apt to give rise 
to dangerous symptoms. He makes no mention, however, of their thera- 
peutic properties, nor does further information regarding this appear to be 
available. _ _ tr 

Structure of the Wood.— Grey with yellowish streaks, soft. Balfour 
mentions it as being employed for house-building and making beams, while 
Drury states that it is used for making small boats. Other authors regard 
it as useless. 

Holly, see Ilex, p. 3 27. 

Hollyhock, see Althaea rosea, Vol. 1 ., p. 200. 

HOLMSKIOLDIA, Rett., Gen. Pi., II., n$6. 

[VerbEnacex. 

Holraskioldia sanguinea, Rett.; Fl. Br. Ind , IV., 3961 

Syti.— HoLMSKtoLDiA RURRA, Ptrs.\ Hastingia coccinea, Smith; H. 

SCAN DENS, Roxb. ; PLATUNIUM RU BRU M, JuiS. 

Vern.— Kul tolia , Kumaon. 

References.— /to**., Fl. Ind., Ed. C.B.C., 480; Brand., For. fl. t 37<>; 

Kars, For. Fl. Burm., II., 257. 
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The Entire-leaved Elm. (J. Murray.) 


HOLOSTEMMA 

Rheedei. 


Habitat.— A straggling shrub of the Sub-Tropical Himalaya from Kuma- 
on to Bhotan, ascending to an altitude of 4,000 feet ; found also in the 
Prom© Hills. 

Fodder.-See Vol. III., 429. 

HOLOPTELEA, Planch, ; Gen . PI, III., 332. 
Holoptelea inte^rifolia, Planch. ; FL Br . Ind., V., 481 ; Wight , Ic., 

[ /. / 968 s U KTICACE2E. 

The Entire-leaved Elm. 

Syn.— U lmus int»orifoua, Roxb. 

Vein.— /^ri, dhamna , kunj , karanfi , chit hit, chilmil, kumba , kunja ndli, 
kandru , begana, Hind.; Karinji , Gonii; Karanjel, Kurku; Papar , 
kanju * Kumaon ; P*ipri, khulen, arjon, rajutn, kaihdm , Pb. ; Chiila » 
Banda ; Ufafre/i, Mar. ; fVrm bacht-marum, Tam.; Kamli. narili, 

nali, pedda-nowl terae u , Tfl. ; Rasbija, Kan.; Tfmpsi, Mysokl, C’oorg ; 
Raladri , HassaN; Alyaukscit, l)ukM. ; Daduhirilla, Sr\o, 

References. -Roxb., FI. Ind., Ed. CB.C..&3; Brandis, For. FL, 431 i 
Kurt, For. FL, Burnt., It., 473 ; Beddome, FL Sylv., t. j/o r Gamble, 
Man. Ttmb., 342 ; Dal*. & Gibs., Bomb. FL, 2 Jh ,* Graft, tat. Bomb., PL, 
644- 

Habitat. — A large, spending, deciduous tree, met with on the outer 
lower ranges of the Himalaya from Jamu to Oudh, ascending to 2,000 
feet ; also from Banda and Behar to fravancore, and from Pegu to Mar- 
taban. It is often planted in North and Central India, and prefers a dry, 
sandy or shingly soil. 

Oil. — 44 An oil is expressed from the seed in the Melghdt ” (Gamble). 
Fodder.- See Vol III., 414. 

Structure of the Wood.— Light, yellowish grey* moderate^ hard, no' 
he art wood. Employed for building purposes, cart making, &c. ; also for 
carving, but its durability is uncertain. It is much utilised for fuel and 
for making charcoal. 

HOLOSTEMMA, Br. : G<». PL, II., 760. 

A small genus of the Asclefiadbac, consisting of twining glabrous shrubs, 
with largn purple flowers, 'there ts only one Indian species. 

( 597 ; Asclepiadejc. 
, . 21 l Wight, Ic., t. 

Syn.— H oi.ostemma fraorans. Wall., H. Bkunoniasl’m, Foyle . H. 
Adakopifn, Roem 6* Sch. Aset fpias annularis, Roxb. , Sacrostem- 
ma ANNt'LAKE, Roth. ; GomphocaRPI’s volubilis, Herb. Ham, 

Vern .—Aping, Kol.; Apftng, morou raak (Rev. A. Campbell), 
SantaL ; Tultuli, sidori , dudurli , Bomb. ; TulatuJe. sidodt , Mar. ; Palay 
kirai, Tam. ; Pala kura pula gurugu, tstara hula, Tel. ; Ada modun. 
ada kodien , Maiav. 

Reference* — Roxb., FI. Ind., Ed. C.B.C.. J 53 ; Dal*, Gih<., Bomb. FI., 

; Graham, Cat. Bom. PI, 121; Rhefde, Hart. Mai., IX.. t 7; 
Campbell, Cat. Hr. Prod., Chutia Sag pur, Ho. 7571 ; Elliot, FL And Hr., 
142 ; Dymock, Mat. Med. H\ Ind., 2nd F.d., <25; S. Arjun, Bomb. 
Drugs, 200 ; Drury, V , PL, 246; IJ*boa, PL Bomb. ,165, 233 ; AV* . 
///. Him. Bot., 276. t. 66 ; Roylc. Ftb. PI., Art ; Indian Forester, 1 II 
■ 23 7 . Balfour. Cyclop., II., 96 Treasury of Bot., /., S 94 : Gasrftetrs . - 

Mysore and Coo'rg, /., 56 ; Bombay. XV.. 433 ; /*.. t .. . 

Habitat. — An extensive climber, met with in the forests ot ihe Tropical 
Himalaya from Sirmorc to Sikkim at altitudes of from 3 ,<kx» to 5,000 feet : 
also in the Deccan Peninsula from the Circars and Kandra southwards, 
an d in Pegu and Burma. 

Fibre.— The plant yields a fibre about which very little information is 
available. Lisboa, however* describes it as fine and silky and adapted 
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for cordage and paper-making. Royle states that it attains its best con- 
dition after the rains. 

Medicine. — Rhoedo first drew attention to the medicinal virtues of the 
root, mentioning its yalue as an application for ophthalmia and 
" dimness of vision M (presumably that form due to keratitis). Dyrnock 
writes regarding its utilisation in Western India : M The roots are used as 
a remedy for scalding in gonorrhoea, and, beaten into a paste, are applied to 
the eyes in ophthalmia. In diabetes, the root rubbed to a paste, is given in 
cold milk. In spermatorrhoea the dried root, with an equal quantity of 
the root of Eriodendron anfimetuosum jpowdered, is given in 6-massa doses, 
with milk and sugar, twice daily.” The Revd. A. Campbell describes it 
as employed in decoction by the Santals, as a remedy for cough, and also 
for orchitis. 

Food and Fodder.— The leaves and flowers are eaten as a vege- 
table in parts of Bombay. Campbell mentions that the leaves are similar i> 
employed in Chutia Nagpur, and that cattle eat the plant. 

HOMALIUM,/^.; Gen. PL, I., 800. 

A genus of the Sam ydac&VC, of shrub* or trees, which comprises 30 species, 
scattered over the tropical regions of nearly the whole globe. Ot these, 1 1 or 
la are Indian. 

Homalium tomentosum, Bth. ; Fi. Br. ind., II., 596 ,* Samydacfa. 

Syn.— B lackwkllia TOMkntosa, Vent. ; Brandis, Burma Catalogue, 
iVn. 5. 8 ; B. SPIRALIS, Wall., Cat., 4897, partly . 

1 Vem. — Myaukchyam, Burm. 

| Reference*. — Brandis, For. FI., 243: A'fcrjf, For. FI. Burm., A, Vt 

* Gamble , Man. Timb., 207 ; Indian Forester, XI/., 73 ; Baijour, i.y<hp. t 

| //., 06 ; Burm. Gat., /., r 3 o. 

Habitat— A Urge deciduous tree of Chittagong and Burma, growing !•; 
a height of £0 to qo feet, with a clean stem of from 40 tu 50, and a 
i girth of from 8 to 10 feet. The bark is fine-grained, of a pale greytsh- 
\ green colour, and marks Jhe tree very distinctly and unmistakably, 
i Structure of the Wood. — ** Brown, with dark-coloured heart wtx>d. very 
j hard, heavy, and close-grained ; splits m seasoning 0 {Gamble). "Light 
j yellow', turning pale to greyish brown ; very heavy (average per 

! foot), very close grained, but of unequal fibre ; rather soft, takes a very fine 

j polish n fATnrff). It appears to be durable 3 nd susceptible of a high 

| polish, and is said to be employed for making the teeth 0} harrows, and l<> 

! oe particularly adapted for furniture-making Dr. Romanis, the Chenr.- 
; cal Examiner for Lower Burma, gives an analysis in the Indian Forester, 

! Vol. XII , from which it appears that the wood is peculiarly rich ;n 

| mineral matter. The ash of the sapwood contained 3<> per cent, of 

i potash, 38 percent, of lime, and 13 per cent, of phosphoric acid ; while 
! that of the heart wood contained 12 per cent, of potash and 72*88 per cent. 

[ of lime. 

| H. zeylanicum, Benih. ; FI. Br. Ind., II., y/>. 

Syn.— Blackwelli a zeylanica, Gardn ; B. tetrandra, Wt h ., t . i 8 $ i . 

Vern. — Liang, Sing. 

! Reference*.- Beddame, FI. Svfr., 210 ; Gamble, Man. Titob , *>7 

Thvaites, Fn. Ceylon PL, 79, 410 ; Tumrn. Cat. Cry. PL, 3 f ; Ltsnoo. 

( V. PL Bomb., 81 ; Indian rttresfrr. III., 23 ; VIII., «# , 5* ' . . 

j Habitat. — A tree of from 40 to 50 feet in height, not uncomrqpn in tne 

| forests of Malabar up to an altitude of 4,000 feet, and in the moifter parts 
of Ceylon up to 3,000 feet. f : .. . . 

Structure of the Wood.— Both Thwaites and Beddome deaNtnbc this 
' as very strong and valuable for building purposes* 

H. 336 



Products of India. 


263 


Homy m 4 BW«Wax. (% Murray.) 


Hominy meal, see 2 t a Mays, Linn.: Graminejk. 


HONEY. 


HOMALONBMA, Schott / Ge«» PL, 111., gSj. 

A fTftnus of robust herbs belonging to the Aroidejk, which comprises about 
30 species, natives of Tropical Asia and America. Of those indigenous to India, 
only one is of economic value. Schott and also Englsrgive the genus as 
Homalomkna, but the Genera Plantarum adopts the form here given, vim., 
Homalonkma. [ ncro. II., jjj / Wight., Ic. t /. Sag ; Aroidfje. 

Homalonema aromaticum, Schott ; EngUr , in DC . Monog. Pha- 
Syn.— Call a abomatica, /?<>*£., F/. /*d., Zfd. C.B.C., 63 o. 

Vera, - Kuchu gundubl , Bbng. 

References. - O'Shaugknessy, Ben#. Dispense $2$ ; Drury , L\ /V., 2^7 ; 
Balfour, Cyclop., if., 97 ; Treasury of hot., 595. 

Habitat, — A herb which when cut ciithises a pleasant aromatic scent; 
indigenous to (Chittagong. 

Medicine. —The large riiizomk, which is invested with the old withered 
leaf-scales, bears numerous white, long rootlets issuing from its surface, and 
is said to be held in high estimation by the natives as an aromatic stimulant. 
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HOMONOIA, /.our. 1 Gen. PL, Ilf., ji2. 


A genus ot rigid shrubs belonging to the huettORm ACF f, comprising 
two Indian sprdes. [/AV>9 ; !v MICRR1ACEX. 

Homonoia riparia, I.^ur. ; FI. Dr. /ml., V~ 455 ; WV4/., /< /. 

Syn. — A he i-i v nrrhfouv, R.dh , Kicinds suicinus Ifassk. ; Spa- 

I Hltlftl RMON SM.U’ INLS. IPlSlk. . S. JAVfeNSP, Blum*. . Hc MUOV'PRR- 
Mt'M SAUI'INUM, Baill . . H. NfeKUFoiJUM and RiPARti.v Wall. : Cro- 
ton SAMe’.MFOi.irs, Getsel. 

Vcrn. — Khola ruts. Sepal : Afongthel. I.epcha ; Kat-aUun. Mal. tS I*. ). 
Sumteh , Ookp. ; A land igar, Kcmaon; fel\?mf>u, KeuKt' ; Janiti, 
Tki.. ; Mom aka, yae^ta-kvee, yar-ta cyiben, Buxm. 

References.— AWA.. fit. InJ., fid C.B C. f im Brands. For. Fl, 44 S . 

Kurt, For. FI. Burnt., //., 40 r ; Beddome, Fl Sylv., t. 212 Gamble. 
Afan. Timb.. M>4 , Threaites , hn Ceylon IV, Day- iltbs.. Bomb. 
FL, 23 f ; Grab., (at. Bomb PI.. tSe, ; Trtmen, (< B. ( ey. PI., bJ • . 
Atkinson, Htm. Dist .. I17 ; Indian Forester, IH . , Gazetteers — 1 

Bombay, .VI*., 443 . X.-W, P. f tV., t.rxrti. 

Habitat. — A small rigid evergreen shrub, found on the rocky and ston\ 
river-beds of the Sikkim Himalaya at an altitude of i/xx>to 2 ,oor>fect ; also 
in Assam, the Kbasia Hills, and southward to Burma, lenasscnm, the 
Andaman Islands, and Bundetkhund, and in the Deccan Peninsula from 
the Konkan southward. It is also common in Ce\lon up to an elevafon 
of ?,ooo feet. 

Structure of the Wood.— Grey or greyish brown, moderately hard, 
close-grained. Weight 40 th per cubic fov>t. 
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Honey .* the saccharine substance obtained from the honeycomb o 
Apis meltinca and other species of bees, for an cnutneration of whic»i thr 
reader is referred to the article " Bees,” VoL I., p. 434- The saccharine 
matter is gathered bv the bees from the nectaries of many * vies of flowers 
ar 'd is sucked into the crop, where it undergoes certain chc.^ical changes, 
the cane sugar or saccharose of the nectar being converted into " invert 
™g a r» a compound of dextrose and l-evulose. According to certain 
chemists, this Conversion of cane sugar 15 complete, leaving none m the pre- 
pared' honey, while others contend that cane <ugar is alwaxs present. * 
difference of opinion probably arises from the samples examined having 
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been of different ages, as it seems likely that a certain amount of change 
may go on after deposition in the comb 

Bees '-wax is a secretion elaborated within the insects' body from the 
saccharine elements of the honey, which, extended in plates from beneath 
the rings of the abdomen, and mixed with certain impurities, pollen, &c , 
constitutes the comb or framework of the nest. 

Vem. — Shahad, madh. wax ^mom, Hind. ; Madhu % modku , wa x^mom 
Heng. 1 Sahut , Bchari ; Saht , skahd, Pa. ; Polie, C. P. ; .Shu had, wax - 
mpm, Dec.; Mad a, wax* m/na, M a*. ; Madh. wax **min, Guz. • Ten. 
wax^momhukku, Tam. ; Tine, wax** main am. Tut. ijlnu, wa x**m-na, 
Kvn.; Ten, wax ^meahuka, Malay. ; Piyi-ye, wa\**pkav(mii t Bi»hm. ; 
Punt, Sing.; Madhu , m dkshika , ’wax ^madhujnm, Sans.; 

aaslun-naha!, wax^shama, Ar*B. ; Shahad. angabin, wax «* mom, Pkrs 
R eferences. - Hooker's Himalayan Journal, /., 20t ; II., /A, 27^; l 1 harm . 
lad., 277 : Atndie, Mat. Ind., I, 172 ; O'Skaughnessy, Beng Dishcns., 
684; Moodetn Sheriff, Snpp. Pharm . 7 «d., #7 J ; f ; . 6“. Dutt, Mat. Med. 
Hind., 277 : S. Arjun , Bomb. Drugs, 177 ; K. f~, Dry, Bengal Drugs, yt, 
Irvine, Mat. Med., Patna , ' Ji ; Johnston, Chemistry of Common life, 
Ed. Chunk, 1 79 ; Spans , Kn cyclop., U27, 2042 ; Balfour , Cyclop., IJ , 
p$V ///., /050 ; Davis, Kept, on the Trade arid Resources of the Countries 
on the N.-W. Boundary <f British India, Abp. ccxiii ; Special Rr ports 
from Conservator of barest >, . 9 . Circle, Madras; Com. of Settlement* 
and A grit., Punjab, l8h3 ; Dir. l*and Rec. and Agric,, Bengal. C oiler - 
tor of Cuddapak Dist., Madras ; Collector of Trichinopaly Di\t., Madras , 
Chief Commissioner, Burma ; Govt, of Madras, Madura Dist. ; Dir. of 
Land Rec. and Agric ., Assam; Settlement Report-: -> Jubbulpore , *7 : 
Hoshungabad, 28s ; Bkundara ; 20 ; Chanda, tog; Xt mar, 1225,- Upper 
G (slavery, 40 . Montgomery, 24 ; Gatetleers • — Haoara, ij ; Mnntgomny , 
23 ; Bombay. VI., 5 3 ; XV (Kanara), Ft. I., 104-106 ; Manuals of Admi- 
nistration / Madras, /., 314, 36r ; II. , 24; District Manuals ^Coimba- 
tore, 5 ; Trhhinopoly , if). 

Source, Collection, Ac.— Honey is a very plentiful wild product over 
the greater portion of India, but is obtained artificially from domesticated 
bees, only in the hills north of the Panjdb. and in certain districts of Burma. 
The following passages from reports published by the Governments of the 
several Provinces and Presidencies, also from Gazetteers and other sources, 
may be given, as indicating the annual amount procured, the methods of 
collection, and trade in honey and wax in the different parts of the Empire. 

Madras . — M The hive bee of Europe (Apia mellifica) is unknown in 
South India. There are four species of wild bee which attach their combs 
to branches, or place then) in crevices of rocks or ruins. A. iodlca and A. 
floralis are migratory, moving especially to localities where any plants of 
the Strobalaathes genus are in flower. A. nigrocincta. remains in the 
same spot throughout the year. A small variety of this species is known 
as the * Mosquito Bee’ frequenting the plains and rocky hills throughout 
the Presidency The quantity of honey in its nest is small and not of 
good quality. The fourth species, A. donate, or the ‘ Rock Bee/ is twice 
as large as A* indica. The honey is collected by jungle tribes who are 
familiar with the localities which the swarms frequent ana refuse to leave.” 
Regarding the Cuddapah district, the Collector writes : M Honey is collected 
in the forests in almost all the taluks and is sold at Raj to R4 a maund. 
The wax is here sold *t R 15 a maund. The right to collect honey ts either 
farmed out or managed under amant by the Forest Department. In i 887 
and 1888, 2 4 ^Ib valued at R 35 were collected by the Department, and 
840th valued at R29 by license.” The Collector of Trichinopoly - reports 
that honey is generality collected in the mountainous and thick Jungles, 
such as those of the rachamalais, the Marnagapuri, and the Korlavur 
hills. In the District Manual it is mentioned as one of the principal 
products of the Pachamalai hills. 
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in a memoir by the Revenue Department on the Madura District the MADRAS, 
following occurs : ** Honey is collected to a large extent in the Saduragi and | 344 

Varshanad hills, and to a small extent from the trees on the plains. A j 
measure of honey costs between 12 annas and Ri The Conservator of ! 

Forests, in an interesting report furnished in July 1^89, writes ; * Honey and | 
wax are forest products, and are cither farmed out or collected depart- j 
mentally, but in reality only a small portion of the quantity aituailv pro- ! 
duced ever reaches the market 9 'I lie following return has been furnished i 
for South A root : I. Collected by Department — In 1884-85, 1,48418 of 
honey valued at R 76- 12-7, 840% of wax at R 360, or a total of R4 56- 12-7. 

In 1885-86, 1 7 1 ffc of honey, K21-4-5 ; 29ft of wax. R total R .51-7-5. 

In 1886-87, 793ft) of honey, R 82-3-8; 2ogIh of wax, R 80- 1 -1 1,— total 
R 163-1-7. In 1887-88, 2441b of honey, R55-1-8 j Oiflj of wax, K26-U-0,— 
total R61-12-8. In 1888-89, 4091b of honey, R6r-2-6; 57ft) of wax, 

K24-10-I1, — total R 85- 1 3-5. II. Collected by private con$i»tnet s and pur - 
chasers. — In 1885-86 and 1 886-8 7 the sum annually realised by leasing out 
the right of collecting honey and wax was R80 ; in 1887-88, R47 was 
obtained from this source for 1,121 ft> honey and 5601b of wax. The total 
amount realised by the Department during five years for honey and wax 
was thus K 985-1 5-8.*’ 

It appears from the To»< going that the amount obtained for the 
produce collected by the Department itself very greatly exceeded propor- 
tionately that obtained bv the system of leasing nut the trees. 

The quantity collected in South Coimbatore in i$SS-8g was 1,192 small 1 Coimbatore, 
measures, and the revenue realised R2t»4. The District Forest Officer of . 345 

Tmnevfllv reports 1 4 Three dc^i riptions of honey astound ; n the forests, of 1 
which one is said to be used only for mediunal purposes. The cost of j 
collection of the other two kinds ts eight annas per Madras measure, and j 
the selling price Ri 4, for the best quality. The total yield vanes con si- j 
derably, but including that from Zamm forests, it might amount to about < 

1,800 measures in a good year.* In South Kanara, * hee-keepmg is; 
unknown; wild honey and wax are collected from the jungles, the combs j 
being generally on large trees. The honey of the small bets is preferred j 
for medicine. Honey is collected by Government agency at a cost of R1-6 
to R 1 -14 a maund ot ?8fh. The quantity annually collected .s 29 maunds, 
and is generally sold at R2-10 a maund.*” i 

In the Central Provinces. — The Report on the Settlement of the Upper CENTRAL 
flodaveri District contains the billowing : “ There are four different sorts PROVINCES, 
of honey produced in the jungles of this district: (1) Kurra tench, (2)' 34 ® 

Moosur tenth , (3) Tonudee tenth , (4) Pitvear tenth. (5) Kuna^ie ieneh. , 
of which 1 and 5 are the most delicate, and the bees’ nests of the same j 
(the former being found on branches, the latter in holes m the trunks 1 
of trees) yield good wax 2 is also found in holes in tre< s, 3 in holes in j 
the ground and ant-hills, while 4 is the honey of the large bee the nests 1 
of w-nich are found suspended as large combs from lofty tri es and r< cks. , 

The wax of all ijs good and is collected by Gottchs and A‘n 5, and sold or ; 
bartered to traders; and turmeric is sometimes employed to dye it yellow » 

The horcy is not exported/’ A similar account is given in the Settlement ; 

Report of the Chanda District, in which it is, however, stated that the i 
honeys above described as Nos. 3 and 4 are alone of 'mporlancc. A j 
comb of the former is said to yield on an average a Ik. tit 01 setr of honey ' 
and two chittacks of wax; that of the latter, to seers of honey and 4 , 
seers of wax. The Report on the N imar Distru t describes the Ratgurh ; 
hill as a u perfect hive of bees* nests,” and further states that the honey ; 
and wax are collected by a class of people called Dhnnoi.k and A r #i *•<»/, , 
who perform their dangerous work with great dexterity. Honey is also 1 
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reported to be plentiful and good in the Jubbulpore, Bhundara, and 
Hoshungabad Districts. No information is available of the total yield of 
honey and Wax in the Centra! Provinces, but from the foregoing accounts 
the production would appear to be very great. 

in The Director of Land Records and Agriculture, in an in* 

teresting report on honey , states that the bee is never domesticated, but that 
a large amount of honey is gathered in the jungle and Helds, especially of 
Chutia Nagpur and the Sanderbans. The men who collect it belong to 
the Bagdee caste, and are called moulays or “honeymen.” The principal 
honey season commences in January and lasts till the end of March, but 
there is another less important season in April and June. The honey 
obtained in February is considered the finest, is known as dinhar modhu , 
and fetches a high price, while that collected in June is the worst. 

The average amount collected and sold by the hill tribes of Chutia 
Nagpur is about 150 maunds at R4 a maund ; white about 5,000 maunds 
are sold annually at Naluah, Khorumpara Gh&t, Khari, and Harwa, at 
prices ranging from R8 to Rio per maund. The preparation and sale of 
wax are incidentally referred to in the report, but no information is given 
as to the extent of trade in that article. 

In Burma — Honey is found in large quantities in the jungles, and is 
collected and much used by the natives. No reports of the annual amount 
gathered are available. In the Amherst District, as in Madras, licenses 
are granted for the right to collect honey and wax. In the Tongu District 
wax is mentioned as being used in the manufacture of candles, and 
probably it is similarly employed in other parts. The report from the 
Chief Commissioner snows that in the greater number of the Hurman 
districts bee-keeping is not known, but it appears that in the Thongwa 
District bees are domesticated and honey collected from their hives. 
St ret tell in his Narrative of Travels in Upper Burma describes a wild 
bee, which builds large nesis suspended from ledges of rocks. The nest 
is conical in shape, 3 feet long, and as broad at the top. From these 
hives, he says, large quantities of honey are collected. For the curious 
wax-like Poox-yet of Burma,— see the articles on *• Dammar/' Vol. UK, 
p. 17; also “Poonyet, Vol. VI.” 

In Bombay. — The Gazetteers contain very few references to this pro- 
duct, from which it may be presumed that it is not collected by any means 
to the same extent as in Madras and the Central Provinces. Kandra , 
however, appears to differ markedly in this respect from the rest of 
the Presidency, for not only is honey collected to a large extent in that dis- 
trict, but a rudimentary form of bee-farming is carried on. The Gazet- 
teer contains an interesting description of honey and wax gathering, 
from which the following has been compiled: Kanira bee 3 are said to 
be of four kinds, named in the vernacular togar^jeinu . tudub\~jrinu, 
jtinnu or kotti-hulla , and nusarri-jeinu or mien, of which the first is 
the largest and is described as particularly fierce. It builds its comb 
either on the upper limbs of the tallest trees (as many as twenty to thirty 
sometimes occurring on a single tree), or attached to precipitous elms, 
the sides of high bridges or houses, and similar inaccessible positions. 
This bee is specially fond of the nectar secreted by the ^ ow *f s ,?V thc 
kdrvi, a species of StrobiUnthea, and always abounds in the neighbour- 
hood of these plants. Owing to the inaccessible position of thi combs, 
collection is an extremely difficult and dangerous proceeding. It is 
effected during dark nights twice a year,— once just before the fetting »« 
of the rains, in April-May, and again in Octobcr-November, tHe honey 
of the latter period being known as the M grass harvest/* and that of tnc 
former as the 44 main harvest/* The combs are obtained from high trees by 
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means of bamboos, the branches of which are lopped off to serve as steps ; 
while from cliffs, bridges, Sit., the honey is genet ally collected by a gatherer 
let down from the top in a basket or net suspended from a long rope. 
Though the method of collection is doubly dangerous from the inaccessible 
positions of the combs and the fierce nature of the bees, the harvest is a 
plentiful one, and well repays collection. One comb is said to yield on an 
average eight to fifteen u beer bottles ” of reddish-brown honey, and from 
one to two and a half pounds of wax. 

The second or tuaabi bee is much smaller, and builds a small comb, 
only yielding from one to three “ beer bottles” of honey, which, however, 
is of superior quality and flavour. The combs of this variety are found in 
the hollows of trees or old walls. The third or kol bee is still smallar, and 
its comb, which is built on thorn bushes or small plants, yields only about 
a tea-cupful of honey. The fourth or misri bee is said to be about the 
size of an ant, and to collect a honey much prized in medicine. It seems 
doubtful if this is in reality a true bee. 

The right to collect honey and wax is farmed out as in Madras, and is 
productive of a fairly large but varying revenue, si nee higher bids are made 
in years when the StrobUaathes plants are in flower. In the four years 
ending 188081, R 19,140 were thus obtained, or an annual average of 
£4,780. The estimated yea r iy outturn is about 568 cut of honey and 

cwt. of wax : the latter is nearly all sent to Goa, where it meets a ready 
sale for the manufacture of wax candles for the Roman Catholic churches ; 
while the former is nearly all sent to Bombay, selling at I to 4 annas the 
ordinary quart bottle according to quality. 

The system of bee-keeping pursued in Kanira, though rudimentary 
and not extensive, is interesting as forming the only instance r* ( its being 
even attempted south of the Panjab Himalaya. It is carried on only in 
'ome of the small hill-villages, and the method is very crude. An empty 
earthen pot is placed mouth downwards in a white-ant^ nest, or, more 
rarely, in a hole made for the purpose, a small opening is made at one 
side, and the hive, thus comphted, is left to take its chance of becoming 
the selected quarters of the bees. If bees do come and build, they are left 
unmolested for some time, afte r which the comb is extracted as carefully 
as possible, every endeavour being made not to disturb the parts contain- 
ing the young. By these means the bees are not frightened, and generally 
stay on for a year or two. 

The honey thus obtained is principally employed for home medicine. 

A report recently received from the Acting Director of Land Records 
and Agriculture contains the information that the honey collected in 
Kandra and sent to Bombay is purchased by grocers, who adulterate i* 
with treacle, or syrup, and that Mahableshwar honey is much prized on 
account of its purity. 

In the Punjab . — Bee-culture is extensively carried on :n the Murree 
hills, in thetahsil of Rawalpindi, in Hdzara, in the Simla hiil* and in Kulu. 
in Hazara and the Pmdi (Wrut the hive «s commuted of mud, moulded 
in a cylindrical shape, about 8 inches in diameter at one end and 16 to 20 ( 
inches at the other, and some 15 to 20 inches in length. This is inserted 
by thn bee-keeper into a hole in ihe wall of his hut, made to fit the larger 
end. He then closes it up front the inside of the. house, "ith a sort of 
door made of grass and mud, and stops the smaller end ai .a with mud, 
leaving only a small entrance hole, about 1 inch in diameter. Having thus 
prepared a hive, he, during the month of April, smears honey, green 
bangh % or a mixture of ghur and milk, over its mouth. This generally 
attracts Occupants, which flying away return with a swarm, or should th*s 
means fail, a captured swarm is shaken into the previously smeared hive. 
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PANJAB. During winter the entrance h6!e is closed at night, and the bees occasion- 
ally, out rarely, require to be artificially fed* The comb is generally 
ready for removal in October or November, a process which is very simply 
accomplished by making a small hole in the back of the hive, and burning 
some old cloth, tobacco, or cowdung below it. The bees flyout by the 
external orifice and cluster round the hive, after which the whole bark 
of the hive is removed and the comb extracted. A hive generally con- 
tains from 2 to 4 seers of honev and from \ to $ reers of wax. These are 
separated from each other. The M run ” honey is sold at from 2 to 3 seers 
a rupee, the uncleaned wax at a to i\ seers a rupee, or when cleaned at rib 
a rupee. 

Bathrhr, Bee-keeping is carried on on a still larger scale in the Simla hills. Q. 

252 * Q. Minniken, Esq., Deputy Conservator of Forests, Bashahr Division, in an 
interesting communication on this subject, writes : M The management of 
j the bee is carried on m most villages as far up the valley M (of the Sutlej) 
i “as Zipe and the Runang pass. The largest returns of honey and wax 
are obtained from the side valleys on tne north and south of the riu*r 
below Wangtu. where the rainfall is about b 6 inches. In these valleys, 
houses — one, two, or three stories high — are especially kept for rearing beV«, 
— small recesses, 1 foot by 1 foot by 9 inches, being let in along the walls 
at 2 feet apart and closed on the outside by a wooden panel in which an 
entrance hole is made. A man is usually in charge of each house, whose 
j duty it is * first, to prevent exccssixe swarming, which is done by giving 
j each colony ample room, and sometimes by ehpp'ng the wings of the 
queen bee ; second* to keep the apiary well stocked with early swarms 
j and to guard it againrt the attacks of bears, martins, hornets, wasps, 

j and caterpillars. Stocking is effected by rubbing the inside of the recesses 

with a paste prepared from honey, white wild rose, roots of the Jurinta 
macrocephala ” { dhup\ "and the petals and seed of the Pleurosper- 
mum Gov ani a nmn (espouse), which is said to be most attractive to the queen 
bee; but as sufficient swarms are not caught in this way, cylindrical boxe* 
J formed of two or three lengths of hollow trunks, 2 to 3 feet in circumference, 

J covered at the top, and with an opening on one s de, are rubbed with the 
j paste, and set out in different phccs 2 to 3 miles away, in order to catih 
new swarms, which, when established, are taken to the apiary. I n Bashahr 
) proper, gurrahs are used instead of boxes. Besides these special bee cs- 

! tabiishments, the zamindars have places tn the lower parts of their housrs 

j reserved for the bees, and the boxes are sometimes used as permanent 

* hives. It is believed that the Yung *’ (the bee domesticated in the district) 

*" extracts honey and pollen from almost every flower, except the Jessa- 
mine ( chumbili ) ; that the honey from Plectranthus ragosus (pekh) is 
the best and purest, and that after a rainy night, if the bees return laden 
with honey from the flowers of Pyrua PashUi ( shegul ), numbers of them 
eat it and die ; but no precaution appears to be taken by the villagers 
against this happening. It is also said that, when the bees have col- 
lected honey ana pollen from the male catkins of the Deodar, two-thirds 
of the honey in the comb is quite bitter and useless, and that the honey 
made from April to July is watery and of a yellow colour, but that the 
autumn 9tore is good quality. The honey is taken either at night or in 
the day-time by smoking out the bees, and to induce them to return w^ter 
is sprinkled about, and a noise made by whistling and rappinjg on brass 
I plates ; but if this plan does not answer, the queen, with the bees which clus- 
| ter around her, is Svvept info a cloth or basket and returned to th$ hive, from 
; which, however, all the combs on the outside of the recesses have been 
removed, leaving those in the recesses for the support of the becs»and 
i is left in autumn than in summer. It frequently happens that the ocen 
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whose store has failed have to be fed during winter on a mixture of honey 
and fine buckwheat flour. 

M The honey is extracted by squeezing the combs over a fine bamboo 
sieve, through which the honey drips into a vessel placed below, and the 
wax is obtained by boiling the comb, and whilst boiling skimming off the 
wax, and further refining it by straining, while it is liquid, through a thin 
doth. The refuse is about one quarter of the whole and is of no value. 
1 ho yield of honey from an apiary is from 30 to 30 pucka maunds, and 
from a single hive 5 seers to j J maunds, and from £ seer to 5 seers of wax. 
About one-fourth of the annual produce is exported, and three-fourths 
consumed by the people.” 

In Kalu , bets are kept in the upper verandahs of houses in bee-hives 
formed of short lengths of the hollow in inks of trees, covered at the top, and 
with an entrance hole at the side. Themsects thrive best in the highest 
v.llage®, from which, the flowerv dopes above the forests are accessible. 
Homy is also obtained in many parts of the Panjab from the different 
\aneJK;'- of wild bee, but no retains of the total amount annually collected 
are available. In Davies' Trade Re fort of tht Countries on the Xorth - 
IF* iter* 1 [Umier of India, ;t is Hated that more than no maunds were 


PANJAB. 


Kulu. 

353 


then exported f/om Kangra and Kulu t-> I adakh and Yarkhand, and that 
a Urge quantiU was also annually exported from Afghanistan to Turkish 
China wh< re. it was uveu in TH.iki.ig **Gi vlXund ** or Preserve of Rose flowers. 


It seems possible that should such a s\stem of bee-keeping as that 
iiM df®i nbed be mtrodih ed into Bengal, Madras, and the Central Prov- 
inces, the amount of wax and h»»nt\ collected .n India might be very 
greatly increased, and bce-<uitnre become an important industry. The 
demand for wax for several manutai hiring purports is ver\ *a ge.and not- 
w thstan iing the large amount produced it) this country, the imports are 
considerable. It rna\ be interesting ?n connection with this to give a short 
re\ ew n{ the trade during the past few years. 

Trade.— fn 1875-76 the exports of wax were \alucd at R6,2J,890, in 
1 S^o- Si at 85,45,1 10, in 1885-80* at K4.77.JVi. and in i 88 S- 3 qat R4, 20,959. 

The trade would thus seem to be failing oft, but, perhaps, a larger amount 
of wax produced in India is now being used up within the country. The 
imports of foreign wax (evclud : ng wax candles; were valued >n 1S75-76 at j 
820,010, in 1880-81 at 81,43.467“ in 1885-86 at **34,244. and in 1888-89 at i 
Ru 9,?72, showing a marked increase. Tlie exports of fore. gn wax are: 
unimportant. 

I he trade in honev is small and local. For the prices, \c., :n different j Hon«y. 

parts of the country, the reader is referred to the part i.f tins article dealing j 355 

with Soi'Rt'K, CoLI.RCTION, &C. J 

Preparation.- -Hone v is sold either in the comb, as “comb honey or j pKEPARA* 
as 44 run honey” after extraction This is ordinarily accomplished by j TION. 

cutting the covering off the ceils, and allowing the honey to flow from the 1 35® 

comb into a receptacle beneith, or by some p’ethod ot compression and j 
shaming. With improved, methods x* bee-keeping, which have latelv I 
greatly developed in Kurope and Amer.ca, it is possTle, by a simple adapt: 1 • ; 
tion of the principle of centrifugal force, to completely empty a comb n a 
few minutes, without destroying the tine structure of the cells. The 
empty comb is then returned to the hive to be refilled. 

( ommercial t>ecs , -w'ax is of iwopnncp.il kinds, vedow and white. 

Yellow commercial wax is obtained by melting the combs after expression 
of the honey in boihng water. It rises to the surface, leaving a great part 
of the impurities behind, and is either skimmed off or allowed to cool in 
the form of a cake. This process is repeated till the desired degree of purity 
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is obtained. The addition of nitric acid to the boiling water accelerates 
the purification. White wax is manufactured from the yellow by rolling it 
into sheets or ribbons and exposing these to the bleaching action of the sun. 
By this means the surfaces of the ribbons are whitened, after which they 
are again gathered together, reroelted and again made into ribbons, in 
order to expose a fresh surface, and this is repeated till the bleaching r 
completed. The same result may also be more rapidly effected by treat, 
ing the wax with sulphuric acid and bichromate of potash, when the liber- 
ated chromic acid bleaches the whole mass in a few hours. 

Food— Honey is highly appreciated by the natives of many parts of 
India as an article of food. There seems to be little doubt, however, 
that certain kinds of honey, or honey collected from certain flowers, is more 
or less poisonous. This faci has long been recognised in India ; thus Aiuslie 
writes of a peculiar dark greenish coloured kind, M which, according to the 
Vytians, cannot be eaten with impunity. ” In the Madras Quart . Jount. 
Med. Sc. t Oct. i86i, 399, Dr. Bidie also gives an account of a small 
quantity of honey, obtained from the jungle of Coorg, having produt ed 
symptoms of urtication, headache, extreme nausea, prostration, and in- 
tense thirst. Again, Hooker, in his Himalayan Journal, alludes t > 
poisonous noney, mentioning that honey is much sought for in Eastern 
Nepal, except in spring, when it is said to be poisoned by rhododendron 
flowers, just as that eaten by the soldiers in the retreat of the Ten Thousand 
was by the flowers of R. ponticum. Strettell also mentions that at cert a i« 
seasons the honey obtained in Burma is poisonous. In the Panjdb Hima- 
laya honey is principally used in ihc manufacture of an alcoholic hq 
which the natives prepare by mixing one part with an equal quant-fy 
of water, and leaving it to stand for a year in a closed earthen vessel. Th’* 
resulting liquor is very potent, a cupful is said to be sufficient to produ- v 
intoxication. 

Medicine. — Honey forms the basis of several very popular preparations 
and has long been an important vehicle for other medicines in the Hukm 
M ateria Medica. By Sanskrit writers new honey is considered t*> hr 
demulcent and laxative, while, when more than one year old, it is said to be 
astringent and demulcent. Applied externally it is supposed to be a useful 
detergent. The Koran also, in the chapter on The Bee, contains the fol- 
lowing There proceedeth from their bellies a liquor of various toknr, 
whereinis a medicine for man. M In European medicine, however, il is 
ployed only a flavouring agent in cough mixtures, gargles, confections, 
and inthe preparation of oxymels 

Wax, like honey, is supposed to be emollient and demulcent, and the 
white variety is sometimes prescribed in doses of to to 20 grs. Its prin- 
cipal value, however, is in the preparation of ointments. A useful substitute 
for lard or simple ointment in India (where the latter is not only objected 
to from caste and religious principles, but also rapidly becomes rancid) 
is Ceromel, a mixture of one part of yellow wax and four parts of homy. 

Domestic, Industrial, and Sacred Uses.— Honey is valued in India as an 
antiseptic, for the preservation of fruits, and for making cakes, sweetmeats, 
&c., which are required to keep for some length of time. A curious wdapta- 
lion of this property is mentioned by Hooker as employed by the Khisia^. 
He writes, in describing their method of disposing of the dead ** The body 
Is burned, though seldom during the rains, from the difficulty of ob- 
taining a fire ; it is therefore preserved in honey (which is abundant and 
good) till the dry season, a practice I have read of as prevailing among 
some tribes in the M alay Peninsula. M The reader will remembetf its extensive 
employment in ancient Egypt for the same purpose. Honey play*/ 111 
important part in many of the ceremonial customs of the Hindus. Thus 
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mixed with milk, curds, or clarified butter it is ordered to be given as a 
respectful offering to a guest, or to a bridegroom on his arrival at the door 
of nis bride's father. Honey sipping forms part of the marriage ceremony 
of certain castes, and one of the purificatory ceremonies is performed by 
placing a little honey in the mouth of a newly-born male infant. 

Yellow wax is employed for polishing floors, and in the manufacture of 
sealing w ax, lithographic crayons, .md mastics. When bleached it is used 
to make candles, and for modelling figures, flowers, and other objects 
( Spans ' Encyclop .). It is also employed, by calico-manufacturers and 
dressers, to impart a fine gloss to fabrics. 

For descriptions of Indian White Wax, Chinese Wax, and all others 
not the product of Bees, the reader is referred to the articles on Oils, Vol. 
V ; and Wax, Vol. VI. 

Hop, *ee Humulua Lupulus, Linn. ; Urticacejl; p. 302. 


DOMESTIC* 

fee. 


HOPEA, Roxb. ; Gen. PI., I 193. 

A genus of trees mostly resin-yielding, which comprises about 11 Indian 
species. It belongs to the Natural Order Diptekocakpk.c, and is very nearly 
allied to Shorka. 

Hopea glabra, IF. & 4 ; FL Br . Ind., /., joy; Dipterocarpm. 

Syu. — H ope* Wightiana, Var. }}. uLabra, Wight. 

Vera. — Kong, kongu , Tam. 

References. — Beddame, FI. Sylv .,96 (described under H. WlghtiaQA} ; 
Gamble , Man. Timl , 40 ; B\ ft A., * Prodr., 8 $; Drury , U . PL, 248 , 
Balfour , Cyclop. , II., 10 1 . 

Habitat.— A large trre of the Western Peninsula (Wight) 9 of the 
Southern Carnatic at TmneveHy (Beddvme). \ 

Structure of the Wood.— Beddome describes it as. par excellence, the 
timber of the Tinnevelly district, a statement repeated and confirmed by 
Drury. 

H. micrantha, Hock./. ,• Ft. Br. Ind., /., 3/0. 

'Vtrn.—Damtnar-mata-k/H'ching, dammer batu, Mai ay. 

References. — Trans. Linn. Sac., xxtti., 160 ; A. DC., Prodr., XVI., 2 , j 
684 , Cooke, Gums and Gum-resms, 92 ; Smith, Dir., 130 . 

Habitat. - A very lofty tree of Malacca, distributed to Borneo. | 

Resin. — This tree, along with H. odorata, yields the Rock Dammar, for j 
a description of which the reader is referred to the article nn the latter j 
species. Cooke states, however, that the resin of H. micrantha is darker i 
and not so friable as that obtained from H. odorata. 

H. odorata, Roxb. ; FI. Br. Ind., 308 ; Wight , ///., 88. 

The Rock Dammar of Commerce. 
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Syn,— Hopha paoinra. Hart. Calc.; H. iolandulosa, Roxb. ; H. de- | 
CANORA, Buck. ; H. Wiohtiana, Miq., not of Wall. 

Vena. — Thing an, Burk.; Btmda, And. ! 

References — Roxb., FL Ind., Ed. r.B.C .. 488; Kura, Far. Ft. Burm ., / , ] 
120 ; Gamble , Man. Timb. % 40 ; Mason, Burma and Its People, 327. 7S7 : 1 
Pharm. Ind., 33 ; Cooke , Gums and Gum-resins, qr , Watson, Repot* u 
Gums, 34, 37; Indian Forester , /., 109, /rJ, 363; III., 22 ; VI., S2$; 
VII., a$o ; XL, 321 ; XI/., 7 3; Spans , Encyclop , 164S . Balfour, Cyclop., 
II., roo; Burm. Gam,, i/I, i33 ; Journ . Agri.-Hort S . X., Proceed 
cxxvii. 

Habitat.— A large evergreen tree, common in the forests all over Burma, 
from Chittagong and Martaban down to Tenasserim, and found also in 
the Andaman Islands. In the Burma Gatetteer it is described as M found 
principally near mountain streams and in the evergreen forests, com para- 
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Rock Dammar. 

tively scarce in Pegu, but plentiful in Tenasscrim, and large specimen* 
are common east of the Trit-toung. 

Resin.— This species is the principal source of thecopalline resin known 
as Rock Dammar (see III., 17). The first mention of this resin, the writer 
can discover, is that in the Proceedings' cf the A gri. -Horticultural Society , 
August i$$8 ijour-t Vol. X), in Vhich it is recorded that a sample of \ Vie 
resin of the Thengan of Burma (Hopea odorata) was presented by the 
Rev. G, S. Parish, In an accompanying letter that gentleman com- 
mented on its resemblance to Dammar, and remarked, ,f this seems such a 
nice, pure, white resin that 1 cannot but think that it might be turned t.j 
many useful purposes/' and further, *• as every third or fourth large tree 
is a Thengan, the resin might be got, I believe, in any quantities. 7 hr 
resin was examined and reported on very favourably by Dr. Barry, who 
wrote, 4 * although not soluble in spirits of wine, it is perfectly so m U nzt !#* 
or turpentine. The varnish afforded by both reagents is dear and limpid, 
and dries almost instantaneously. It should take very well at home." Virv 
little has been done during the last thirty years in investigating the methods 
of collection and preparation, or in developing the trade n this it s n. 
Dr. Cooke, however, in his report published in 1874, described its pro- 
perties as follows: “ The resin derived from this source occurs in nudulis 
about as large as a walnut, rounded, of a pale straw lolour, sometimes 
almost colourless, brittle, with a shining resmoid fracture, scarcely dis- 
tinguishable in appearance from the Kast-Indian dammar of theLoinh-n 
markets. We have found it to dissolve with equal freedom in spirit ri 
turpentine or benzole, producing a clear bright solution, whiih, when used 
as a varnish, dries rapidly and smoothly. In all essential qualities it svtm . 
to equal F.ast-Indian dammar, even for microscopical purposes, ami h* nu 
givesg<*wl promise of taking a similar place and rate. Exit mails it In** 
also sufficient resemblance to make it difficult to discriminate the one tr.;:n 
the other. The advantage in hardness is rather m favour of riie 77* «i, r <ui. 
The London brokers class it as a copal, and value « lear pale samples* .it a 
rate equal to that of Hast-Indian dammar, vie., about 40 per cut.” V'^ro 
is no record of the employment of this Th'n&in resin for economic pur- 
poses by the natives of Burma, but it is probable that, like oth< rs «if the 
same class, it is used for caulking boats, and as a rough varnish to wood- 
work, &c. Major Protheroe, however, states that it *.s employed in the 
Andamanese, mixed with bees wax and red ochre, I* » make a wax usi-il 
to fasten their spear and arrowheads. East* Indian Dammar, which appa- 
rently this product ought to rival in commerce, is extensively employ c<i 
in the manufacture of varnishes for coa« h-huiMers and pamUTs, m mori.t- 
mg microscopic objects, and for other similar purposes, while inferior qua- 
lities are employed in the locality of production for caulking boa’s and 
making torches. Fur an account of the interesting honey-combed black 
resin of Burma, called locally poan-yet or p:o.u-nqet f which is supposed to 
be mainly derived by a peculiar bee from this, and otlu-t allied ?-p« , «K , s f the 
reader is referred t<> the article on Dammar (Vol. 1IL, 171, and to Poon-yet 
in Vol. VI. 

Medicine. — The Indian Pharmacopoeia places the rf..sin pmung*t :p 
non-offidnal drugs, and describes it as a clear and fragrant substance, whn h, 
reduced to powder, forms, amongst the Burmese, a popular styptic, but it? 
action is supposed to he probably purely mechanical. 

Structure of the Wood.— Yellow or yellowish brown, hard, clo^. 
and even grained, weight about 50ft per cubic foot; transverse strength 
/X2*X2" about Booth Gamble writes: te It is very durable, eg-* die 
specimens brought by Wailich from Tavov in 1828, which, though now 
20 years old, are perfectly sound and good. Boats made of it are said to 
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last 20 years, and it is principally used for making canoes and houses. 1 ’ 1 
The Burma Gazetteer contains an account of the tree, in which it is said to ! 
l>e one of the finest timber trees of the country, and to be employed for j 
making cart wheels, canoes, and boats, and in house-budding. In the? ! 
Burma Forest Report, t88o~8s, ij, a tree met with in narrow belts j 
along streams, the wood of which is in great demand for boat hulls, is ; 
referred to. It is 33id to be Hope*, sp., and lias the verr acular name of : 
Thingonshway, the similarity of which to Thingan , and the resemblance of ; 
the habitat and timbers of the two trees seem to indicate that the tree j 
meant i .< really H. odorata. I 


Hopea parviflora, Bcddonu / Ft. Br. Ind. t I., jufi. 

Vern. — Kira! boght, Urpu, Kan. ; Irubogam, Malabar. 

References. — Beddom*. FI. Sylv., t. 7 ; Anal. Gen., xxviii., in part 
Gamble, Man. Timb., 40 ; Drury, 17. 1*1., 247 ; Indian Forester, if., 21 . 
Balfour, Cyetop., II, too ; Indian For. Rep., 1S6J-64 , Madras Man. of 
Aamimstr., If., 64, 

Habitat.— A large handsome tree, Common in both the moist and dry 
forests of Matabar and South KanAra, up to 3,500 feet. 

Resin. — The Conservator of Forests, Madras, mentions, in Dr. Wat- 
son’s report, (he A’iW i A as 'fielding a .>rn resin” (probably 
a true copalline resin), **of which the uses are no* known, but of which 
a considerable amount would be available am .ally, at a cost of about 
K i*» a inaund at the coast .' ** With the except u. 1 of the republication of the 
above remark, by Colonel Drury, the writer cannot find any other refer- 
enn* to this resin. From the abundance of the tree, and the value of the 
re«dn welded by allied species, it seems desirable that its properties, 
clsem't ;d and economic, should be accurately determined. 

Structure of the Wood. — Hard, brown, and close-grained, weight from 
62 to 6db per cubic foot (Gamble*, Beddome remarks, u The wood is 
hardly known commercially, but is much valued by the natives of South 
Kanara, and I believe it will be of great value for gun carriage purposes ; 
it w’l l also answer well for sleepers. In the district above mentioned it is 
much valued for temple building purposes ” In the Indian Forester, Vol. 
ft. (1876-77)* it is mentioned as one of the most valuable timbe: trees in the 
moist evergreen forests of the Nilghiris. 


i 

1 


i 

1 


H, Wightiana, Wall . ; FI. Br. I„d.. jop; Wight. III.. /. 37 . 

Syn. — The inflcuescimcn is often diseased and condensed :nto a globular 
mass; the plant in that state was described by Roxburgh under thr* 
name of aktocarfus laNce^poua. 

Vern. — Kavsi , Mar. ; Kalbon , kirallogi , haiga, K\s\ 

References.- Kaxb., FI. fnd ., hd. C.B.C.,63S ; Beddome, Ft. Sylv t.Q* : 
M\ fr A . , Prodr . , S$ ; Drury , t r . FI., 248, lasboa, C. PI. Bomb., 14. 
Balfour , Cyelop . , // , tot ; Bomb. Gam., A V., Ft. /., 7i . 

Habitat. — A large tree of the Western Peninsula from the Konkan 
southwards. It is mosr abundant in South Kand::i. 

Structure of the Wood. — “ Very valuable, and similar to that of H. ? 
parviflora, a first-rate coppice firewood’* (Beddome). The Kanara Gaect- 
tcer describes it as yielding “a good wrxxi, very hard, and lasting and j 
much Used.” j 
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HORDEUM, Linn.; Gen. PL, ILF., 1206. 

A genu* of the Natural Order Gram INK ft, distributed over Europe. North- 
ern Africa, Temperate Asia, and Extra-tropical America. there are many 
Mr on# I y marked forms, which, however, are now gnneially regarded by bota- 
nies as referable to one aperies. The subject of Bailey will accordingly be 
treated in this work under the heading o( H, vulgar®, Linn., subordinating 
the non-typical forms as varieties. 
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Hordeum Tulgare, Ltnn . ; Duthie, Fodder Grasses of N. India, 69, 
Pj, F :i Ag. 32; Duthie 1st Fuller , Field and Garden Crops y 
N.- W P. and Oudh , p, pi. II. 

Barley, Eng . ; Orgk, Fr. ; Gkrstx, Ger. 

VARIETIES. 

H. *gteerma.~ A peculiar form with cylindrical ears, arranged in a 
confused manner, not m rows; found in Tibet (Royle 2 Thomson), and 
in some parts of the inner Himalaya (St mart). 

H. coeteate. 


Vem. — Ud 9 44 jaS, ujatt, grim, Ps.; Grim , nas. Lad. 5 Ckdma f Bhotiya- 
A variety grown in villages bordering on the snowy ranges of the 
North-Western Himalaya, at high elevations from 7,000 to 12,000 ta-t, 
Atkinson remarks : M The seed is sown in first class unirrigated land m 
October and ripens in May. The average yield per acre is about fifteen 
loads, worth Rx per load, and raised at a cost of about R8 an acre. The 
produce is consumed locally by the Bhotiyas, being esteemed much too 
poor a food for the lowland folk” (Atkinson, Him. Dist., 684; Stewart, 

Pb. PL, 2 5S ). 

H. disticlmm. — The variety most cultivated in Europe having only two 
developed rows of spikelets, tne lateral ones being rudimentary or barren. 
Its growth and cultivation have been experimentally tried in several p;rt : 
of India, for an account of which the reader is referred to the paragraph 
Cultivation. 
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H. gymnodistichom. 

Vera. — Paighambari, rastdi , Tibrt. 

A beardless variety, having, like the preceding, only two rows of spike- 
lets, and presenting further the curious character of having the flower- 
scales non-adherent to the grains. These scales drop off in threshing, 
leaving the grams naked like those of the wheat. Three sub-varieties are 
said to be largely culivated in Tibet, a dull green, a white anti a dark or 
chocolate brown. It is said to be largely grown m the hills near Kutgarh, 
but is rare in the plains. With regard to the origin of this variety, Cap- 
tain Pogson communicated a report, at the meeting of the Agri -Horticul- 
tural Society m January 1886, in which he stated that Indian wheat- 
barley, as he termed it, was introduced into the Panjib and North- Vi 
Provinces during 1881, by seed obtained from Poo in Tibet. In Baden 
Powell’s Panjab Product 5, however, written in 1868, patghamhri jau, buth 
white and black, are mentioned as having been obtained from the inun- 
dated lands west of the Sutlej, from the Lahore District, from Guiranwal.i, 
Gugaira, Dera Ghazi Khan, and Kashmir. The description of the gran 
there given appears to coincide with that of this variety. In 1884 Mr. 
0 . F. Duthie presented specimens of this form to the Kew Museum, reared 
from a sample exhibited at Sahara n pur by a zamindar of the MuzafTarua- 
gar District. This was reported by nim to have yielded 15 maund* of gr» ,n » 
and maunds of straw per acre. The samples sent were of twqi kinds (both 
referred to the same variety), one brown or chocolate coloured, the other 
white. Both were examined by experts and were submitted for inspection in 
the London market, where they were received with great interest, and Tne opi- 
nion was expressed that £hey might prove of very considerably value, in 
the Mew Bulletin for 1888 a recent examination of these grains by Mr. n. 
T. Brown of Burton-on-Trent is recorded, in which it is stated that bo 
the black grain and the white from Kotgarh germinated well, but that tn 
value of the former as a malting grain was considerably impaired owing 
the spontaneous rupturing of the pericarp during ripening, which wou 
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render the embryo very liable to be separated during 1 the process (Kew 
Bulletin, i# 88 ,j?i). Further, it would appear from the report that this cu- 
rious wheat-like variety, especially the w hite form, is likely to prove of com- 
mercial value in Kurope'as a malting pram. It is stated that Messrs. 
MacDougafl considered that if it could be possible to send this variety 
from India in a sound condition, it would command a readv sale at a high 
price. 

H. hexaatichora, Linn. 

The barley, p ir excellence, of India. As this is almost the only culti- 
vated form in India, the enumeration of its vernacular names, description 
of its cultivation, &c,, will he given under the general account of Bariev. 
Hotanically, this variety is characterised by having six rows of developed 
•.pikelets arranged in two rows of groups of three, on each side of a flattened 
rachis. 

Besides the above purely Indian varieties it may be of interest to men* 
!•'> n three, collected by Dr. Aitchison during the" Afghan Delimitation 

Com misn»i/n. 

H Caput-medusae, Benth . fc Huok.f, 

Found m great aburimre on the downs of Badghis, growing over a 
i'x-t m height. 

H munnum, I Ann. 

Common m cultivated land and along the banks of irrigation canals 
mi the Hari-rud valir\. 

H ithaburense, Boiss. 

\ t'T \ Lf l Mra>:tei><it:c of the rolling downs of the BauVhis, growing in i 
^reai • lump** up to 3 feet in height, and resemnhng mUivated barley j 
in iiabit. i 

BARLEY. ! 


Vtrn. — Jan , lao , jawa , stlj , liivp. ; ' Jab , jau , J6o, Be NO.; Jowa hhar , 
iiKHAKl; A at, Bhox. j * inah , I .A sna ; Tasa , N*TAL; %in, i ndar ; au , yurk , 
N -W. P. , J ' hanaatt , n.*i, jarra , t huk , jau Cut as fodder, karcid , basil 
patha , )M, yhotak , shir . tka , tro , ne , chung , lugar j buea , chang ), i«.pirits=& 
arrak ), (ashes - idvra khar \, Pw. ; Tao - turth , jao ( H. hexasttchum ~ J ao - 
shirtn ), AfO . ; 5 <»/«, l)PC.; Sat *, jav , Bomb.; Java , * atu , rat , Mam. ; 
Jau , jav , \ mwah . Go/-; Barh - a * i \ i , bar Ji - an '■ hi , T-m ; Packcfta yaxa , 
i lira, dhanva bhedam , yaxaka , yar . ila , bartx - biyam , Th ; Javegodki , 
Kan.; Mu ' yau , Bi’RM. ; Yava, yava ha , sttushuka , S\ns. ; .S 4 a«nr, Arab. ; 
' jail , PBK.S.; Arpit , Tl KKI. 

References.— Roxb., FI. hid., Ini. <\R.C., ; Strvart, Pb . PI. , 2$6 ; 

Aiti htson, Cat. Pb. and St W Pi., rft , DC., Origin Cult . PI , 3 * 7 , 3 * 8 , 
3 ty . Aitrk . Afgh. Del. Cam, Pep. in Trans, of I.inn. S, n\, 2nd Ser., l\! 
lil., PL J ., 1 17 ; hlliot, FI. And hr,, 4A, 73 , rjn, 194 ; Mason, Burma and 
its People, 477 , 6'lh ; /'harm, Jnd., 75 3 ; O'Shaughnessv, B*ng. Disfens „ 
e* 3 d ; Moadeen Sheriff, Supp. Pharm. Ind i$$ , C. ('. Dutt, Mat Med. 
Bind., 270, J24 . Flvck. I* tlanh., Pharm. 'tog., 7 22; V. S . Di'pens., 
t$th Fd„ 7 42 ; Bent. <? v Trim , Med VI , 2 ^ 3 , S. Arjun, Bomb. Drugs, 
i $3 • Murray, PI. and Drugs, 5 ih^, 14 , hr me. Mat. Med. , Patna, 42 ; 
Med Tap. Afmir, tty ; Baden Parnell, Pb.. P* , 228, 383 ; Atkin «(> 1 



Cyclop., Agri., f , Laeetteers Bombay, IV., 5 3 ; 1 III-, 182 ; I&7 j 

XVIL, 267 ; Orissa, //., rJ3, A*. W. V., I. {Bundelkkand) 86^98; IV. 
(Ag ra), Ixxx , ftaipuiana, I., too, t *0, 227, *54i 256, 278 ; Adm Rep . 
Bengal, f88Jdl3, 12,' Yarkand Mission, Pep., t#73, 77 ; Settlement 
Pep. -Panjab, ff hang, 84 ; Fohet, *22 ; Fangra, 24; Simla, App II., 
xxx ix ; Rohtak k 92 , KunUon, App., 3 2d ; A’.- IV. P., Ramlly, 82 ; 
habad, 32; Central Pror., J\ f ur$tt)gpur, $2, Chanda, , 8 1 ; Records of 
Finance Commissioner, Bo. 22, 1878 ; Reports .—Got t. of Burma; Dir. 
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HABITAT 9k 
HISTORY. 


383 


Land /?«. and Agri., Bengal ; Reports 0/ the Experimental Farms, 
J\ r .-W. P. and Qudn, £S ; 1878* Jr Kkandesk and Hyderabad, 

lS$7, 3 ; Hyderabad tn bind, 1 88 $-3 6, 3$; 1886-87, 3» *4 Reports of the 
Agric. Dept. : - Bombay, 1 886 87, App. Vf. ; N.-W. t\, 1877-78* *6, 7 4: 
rSSe, 47 * 54 i 188J* : ^5» 26 ; 1886, 17, 20 ; Bengal, 1886, App . //., 

xxvii, xlviit, xcix ; Madras, r 88 3- 86, 8, 84 ; 1886-87, 7 ; 1 867-88, 4; Du- 
tiict Manuals ; Madras , Cuddapak, $3; Madras Man, ef Administr,, 
//., tog , tig; Bomb. AUminisir. Kep., t#7J, 7 3 , 3$J ; Jour. Agri.-Hntu 
Sac ., 1843, 279 ; 1844, 5^7. 

Habitat & History.— An annual grass, producing many stems, from 2 to ; 
feet long, from a single grain. The typical form has 1 he* s pikelets arranged 
along the sides of a flattened rachis in groups of three ; but, as already <1< - 
scribed, in several of the varieties the lateral spikelets are more or less abor- 
tive, In the typical form they are developed, but are more or less irregu- 
larly arranged, while in the Indian cultivated barley they are grouped in s.x 
symmetrical rows. The only variety hitherto found wild, in any pan 
of the globe, is H. distichum, Li nn., which is probably indigenous t«» 
Western Temperate Asia. According to DeCandollu, “It has Ur n 
found wild in Western Asia, in Arabia Petrca, near Mount Sinai, in tU- 
ruins of Persepolis, near the Caspian Sea, between Lenkoran and Balci, 
in the desert of Chirvan and Awnasia, to the south of the Caucasus, ;*n«l 
in Turcomania/' Its modern indigenous area is, therefore, frmn the Rc »i 
Sea to the Caucasus and the Caspian Sea. As n<» other cereal can l,** 
cultivated under so great a variety of climate, Us distribution as an agri- 
cultural plant is very extended. It occurs over all the temperate and extra- 
tropical regto ns of the world, growing at altitudes of it, 000 (and accord- 
ing to Baden Powell 15 ,<x>o) feet on the Himalaya, and as far north as 
68*38° latitude in Lapland. Barley is amongst the most ancient of culti- 
vated plants ; but as its forms resemble each other in their economic pm- 
parties, and seem to have had, in all languages, a common name, it is wrv 
difficult to ascertain which variety it> referred to by ancient writers. Proof . 
exist in abundance, however, that barley in one or more of its forr - 
was cultivated in the remotest times. According to Bretschneider it is 
included in the list of five cereals sown by the Emperor Shen-nung o» 
China who reigned about 2700 B.C. Theophrastus was acquainted with 
several sorts of barley 1 Kptdh)- It i3 frequently alluded to in the Bible, 
and must have been an important article of food in the time of Solomon 
(B.C. 1015). DeCandolle, quoting Unger and Heer, tells us that 
the variety hexaatichum which was known to Theophrastus, “has also 
been found in the earliest Egyptian monuments ; in the remains of the lake 
dwellings of Switzerland (age of stone 1, of Italy and of Savoy (ago of 
bronze).” A six-rowed barley is also represented on the medals of Meta- 
pontes, a town in the south of Italy, six centuries before Christ. 1 here 
appears to be little doubt that the variety most cultivated in antiquity, as 
it is to this day in India, was H. bexastichum, Linn . H. distichum* Linn , 
was also grown and employed as a food-grain m prehistoric times, while 
the cultivation of H. vulgare proper seems to date from more modern 
times. 

Since H. distieuum is the only one of these which appears, at prefer t, 
to exist in a wild condition, it would seem that the four and six-rowed barleys 
are either cultivated varieties of the two-rowed form, or that they owe 
their origin to a wild ancestor of their own type which has since become 
extinct. 

The only variety cultivated to any extent in India is, as has already 
been stated, H. hexaatichum. Little is known regarding its introduction, 
or the origin of its cultivation in this country, but from its having evi- 
dently been well known and valued by other Eastern peoples, it 1* probable 
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that it was also grown at least in the north of India in very remote t-mr^. 

I his supposition ts confirmed by the intimate connection of flu* grain w«lh 
stiver,*! of the rites and beh**K of the Hindu religion. Thu** ’.he ( jnd 
I mifri is called, “ He w ho ripens Barlev. M and the gram is employed in 
th»* reremoir.es attending the birth u/ a child, wedding^ funerals and :n 
, crluin sacrificial rites It j-. further supporter) b\ the anlin'iity of the Sans- 
krit iMinc, liifii, which in the ear best times was prohablv applied as 
,i general term to any grain or corn-yielding plant, and was »»nl\ at a I 
iatii date restricted to what, at that time, must have been probably the] 
most important cereal. » 

in Gladwin's translation of the Atn-i^Akbarf the crop is sorl to lave’ 
Prim one of the most important m Afghanistan and Kashin ", and a ia:g< : 
part of the revenue from these countin'* was obia’ncd from bar, ’ey, by ex- i 
aUsiig the usual two out of ever\ fen khttwars produced. i 

CULTIVATION. : 

Area. — It appears fiom the Agn<uhw*tl Statist ; cs of Hiilish India,, 
that by tar the largest Quantity of tin* err* al is gnawi in the North- \\ es* < 
Provinces and the Paniub ; Ajmert-Mer-Aara, Homb.'.v, lh* CuurM Pr« - j 
vmces, and Madras fnlh-wi g on the list very far behind tin* two hr>t, hut 
t n the order given. Lor the sake of comparison the foi. owing state: 1 ’!, i .ts 
ol the .it reage under mitivation in these Provinces, dining the Iasi tbr* e 
^oais, may be hen* given * — 



• |S 85-86. 1 

lSt/v.8;. 

1887-'^. 

North-Western ( Pmnixed 

Piovwit-s < Wlvat and Partly 

arul O i Ih. (. Itarley and Giam 

' J 

j Acres. : 

j ** 34 '> J or » i 

, «t* 45 tV>o 

; 2 * 3 * 7 . 4 '«* j 

Acres. 
1,716,400 
1,2^3,100 
2 ,V\ 3 ,N>« ; 

Ac 1# s. 

1/ 7«s>oo 
1,2 .«»,**'• O 

-V 4 

Nitith-Wi vtmn Provinces and Oudh . 

P<*nph 

A ‘mere ami Mcnvara , . , 

Ikwibay . « . . 

( Vntral Provinces .... 

Madras ...... 

4.841,700 ' 

1 i 

j 03 »i tH> J 

} 4* »-'oo ' 

j 8, 6. hi ' 

l 3 »‘>'u • 

5 , 4 < 3 ,u>o 
1,‘ 63,4. *0 s 
30,6011 | 

,iv * 

Not given . 

5 o 23 » ^ ■ ,, ' 

1,4-o/juO 

36,200 

Not Riven 
3.700 

Total 

. 1 6, Si 5,2041 ; 

6,1*0?,: 00 , 

7,015,300 
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Thus, excluding Bengal, and the Native States— irn- fs from which rr- 1 
liable statistics are not lorthcommg - the total area aver ag« ^ about 7 m:!':* « 

acres under barley, mix<*d or unmixed. ot which more Ilian threc-founhs 
belong to the North-West Provinces. In the e Provinces. Benares, Allah- 
abad, Agra, and Rohtlkband are the most important harii y -growing dis- 
tritts; in the last the grain is grown mixed with wheat, rn Allahabad and 
Agra it is general! y mixed with gram while in the tost it is most commonly 
gres^n alone. Barley, mixed and unmixed, occupies about 20 per cen 
of the. total calculated area in the thirty temporarily-settled districts of 
these Provinces, or 42 per cent, of the to'al area under spring crops. 

Met hods.-/« the We>t Provin gs.- The meth<x. f cultivation METHODS* 

in this, the most important barley -growing region, may be taken as typical Provinces, 
and will accordingly totally described. Barley is a rabi or spring crop, age 
being sown in October and reaped m March or April. As already men- 
tioned it i$ not only grown alone, but also mixed with wheat, when the 
crop is called go; at, or with gram. peas, or lentil 4 ;, when it is known as 
or (in the tracts below the hills) gvAiw. Messrs. Outhie and 
duller state that the areas under barley’ alone, barley-gram P and barley- 
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wheat stand in the relative proportions of 15, 22, and 10. One of these 
crops is usually the rabi accompaniment of indigo or rice, since it is con* 
sidered much better adapted than wheat alone, for growth on a soil whiih 
has not been allowed to recuperate itself by even six months’ fallow. Hape 
(Brmssica carapestris), Indian mustard (Brassica juncea), and dudn or Ut>\i 
(ErucasatiTa) are also commonly sown in barley fields either as a border, < t 
in rows some 15 feet apart ; linseed is also occasionally grown as a border. 
The soil (which Is generally light and sandy, and but sparsely manured, 
except when the wheat-barley mixed crop is to be grown) is prepared in 
Assxinj (September-October) by ploughing and cleaning* and when pratt. - 
cable the fields are irrigated by turning a stream into them from some neigh- 
touring nver. The amount of ploughing necessary seems to vary much m 
different districts ; thus in Kohilkhand. the operation is frequently performed 
as often as twelve times, while in Bundelkhand two *.r three are considered 
sufficient. Probably four ploughing* is the average throughout the Pda. 
inces. Sow ing in the irrigated tu-'-i.s takes place m October- November, and 
in the uplands in November* December, a little later than the sowing rir.e 
of gram, and earlier than that of wheat* The seeds art* sown «n plough fur- 
rows either by hand direct, or down a hollow bamboo fastened to tt*e 
plough shit, to the average amount of about loofti .in acre. Apr. 
the sowing is completed the seeds are covered m by the plough, t.m 
coarse clods of earth are broken by the dalaya, and again smoothed by 
a heavy flat wouden log, drawn l»v oxen, and kept stead v bs a m.iti 
standing on it. Irrigation may or may not be cmploved, atLoniu.g 
to the amount of winter rainfall, and m districts which enjoy a tolerable 
certainty of these rains* it js but rarely carried out. A companion ot the 
total irrigated and untrn gated <*p»ps «»t the several d'\iv<tns of the pr» \ .u;e 
show that irrigation is earned v *n to the greatest extent in Agra and 
Benares, n » the smallest * n Meerut and Rohilkhand, while the* total :rr * 
gated erqp is less than tuo-fittbs t,f the whole. 

Barley requires very little weeding, or at least reco ves little, with the 
exception of possible irrigation, the • rnp is left very much to itself. HI ti.c 
season of rpening m March-Apnl when it is reaped like wheat, bv being 
cut in the middle of the, stalk wifh a sickle, tied m sheaves, and »u< k t**! 
near the homestead to dry* When quite drv these sheaves are unbound 
and threshed out by a flat hoard with a short handle, termed a r/i.vngpi. or 
in some of the north-eastern parts of Kumiun t>v a primitive form of 
flail, consisting of u long pliant stick. The grain thus separated is said t<« 
be mixed with the ashes of cowdung before being stored, to prevent the 
attacks of insects. In the case of mixed crops the barley and gram, or 
barley and wheat, are reaped, stored, and eaten as one. 

Cost and average outturn.— Messrs. Duthie and Fuller give the 
following estimate of the total cost of growing an acre of barley 


Ploughing (four times) 
Clod crushing (four times) 
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Sowing 
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The outturn of barley is, under similar conditions, from one-fourth to 
half again as much as that of wheat. When irrigated the average may be 
taken as 16 maunds to the acre of unmixed barley, 15 of wheat-barley, 
and 14 of barley-gram, while on unirngated soil the average is from 8 to n 
maunds for unmixed barley, from 7 to 10 for barley. wheat, and from 6 to 9 
for barley -gram, the amount varying with the winter rainfall of the district. 
The average outturn of straw is about one and a half times that of the 
grain. In mixed crops about three- fifths of the total produce is barley. 
(Duthie and Fuller , Field and Garden Crops*) 

Experiments were conducted in the Government Experimental Farm 
of the North-Western Provinces and Oudh at Allahabad in 1872 for the 
purpose of introducing the English two-rowed barley into that province. In 
the report on these experiments it is stated that the country barley, H. 
hexesticum, gave a yield of nearly double the English gram. These results 
discouraged further attempts, but they appear strangely at variance with 
l he outcome of later experiment carried out in the Nilghins, and described 
l>el(iw in treating of Madras. 

The average price realised fur Barley during the past twenty years in 
this province has been 1 .* nee for from 27 to 28 seers. 

In the Punjab , — The largest areas are in the diMricts • *t Peshawar, 
S>rsa, Feroxepore, Hissar, and (inrgaon, The system of cult is very 

s rnilar to that already descried as pursued in the North- Wr^: Provinces: 
but the practice of topping an over-leaf \ crop, w I .m h is m\*t fr-’ lowed in 
Oh ritter region, is said to be common, and the crop K genera' 5 y grown un- 
nv.vrd, gojat and hije* being almost unknown. Asm the N^^th- Western 
Provinces the crop in this provnee receives \er\ little .0 atter.'i'-n. 
Thus in the Karnal Ganetteer the system is described as ». -.iow : ** Men 
ivay be seen sowing bar!e\ at the very end of the season or >re edges of a 
swamp, still too wet to plough, with the intention of ploughing it as the 
so I dries. The limit to sowing is expressed by the proverb * boya Po t 
diya kho / * Sow in Po, and you love \our seed.' The held .s ploughed two 
to four times, the tohaega is passed over it, and the seed sown broadcast. 
Manure is given if there is anv to spare, which there seldom t . **nd water i»- 
given if the needs of the other crops allow of it. It is seldom weeded 
unless the weeds are very bad. 9 * 

In 1876 an important and interesting official correspondence was carried 
on regarding the quality of Panjab b.irlev, whwh arose from compiamts 
made regarding it n\ the Veterinary Department. From tins rorrespond- 
* nee it appears that the quality of the gram, at least ;n that time, suffered 
severely from its being cut before it was quite ripe, and from hem,, 
carelessly stored while damp, or in a damp pD< e. One film of brewers 
who were applied to for an opinion reported that, bv huvmg the barley 
immediately after it was reaped and threshed, ard storing -t themselves, 
they obtained a most excellent gram ; whde two . thcr firm* who seemingly 
liought the barley when required for m October, had great difficulty 
in obtaining even fairly good bariev, a large percentage Niii.g oca/ 
mouldy, or weevil-eaten. These facts point to careless and ignorant 
methods of storing as the principal cause of the frequently mferor quality 
“f the grain, and to this being the point requiring attention endeavour- 
ing to improve it. 

f he outturn per aerfc varies greatly indifferent districts, but the average 
agrees w»ith that m the North-West Provinces. The average price of the 
grain during the past twenty years has been between 31 and 33 seers per 
rupee. ' " 

In Central India and Fa'jfiu tana. —Bariev is largely cultivated both in 
Ajmere-Merwara and in RAjputana proper, especially in its nu .0 northerly 
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Cultivation of Barley in India. 


portion. T he system of cultivation is, on the whole, similar to that pre- 
viously detailed, but the crop appears to be generally ploughed about six 
times, manured, weeded at least once, and irrigated; in fart, to receive 
altogether more attention than in many other parts. The cost of produc- 
tion is about R28, the value of the crop about K34, and the consequent pro- 
fit about Ro per acre. 

In Bombay . — It is principally grown in Gujarat. In an interesting 
report on the subject the Acting Director of Land Records and Agricultun 
writes : “ In 1887*88 Gujarat alone had more than throe-foui ths of the u.!.:| 
area of barley-* ultivation in Bombay. It is less important m the Deccan. 
In Gujarat it is generally an after-crop in garden rue lands <*r in soils too 
sandy and open for w heat. It is irrigated and manured. The garden 
land is, previous to cultivation* manured to the extent of 12 cart-load*, 
watered on the stubble in December, then ploughed twice and levelled 
f he seed to the extent of 80 to uxdb ts immediate]) thrown by hand in 
the furrows, the sower following Uie plough. It i*% then rolled and wauled 
six or eight times, and harvested in April. The estimated a* re yield . 
from 1,020 to 2,270 fib. According to experiments conducted on this 
the cost per acre comes to about Kao, and the value of produce to about h,^;. 
The fact that it is not subject to the wheat blight renders it a favour, ti* 
ra:n crop «n the light lands of Ahmad nag ar and Ka»r.i. In the Deu-in ; 
is grown as a garden crop, and rarely as an after-crop m rice fields.” 

In the Central Provinces . — The crop of barley :n these provinces is y, 
insignificant that during the past two years no returns of the area multi 
cultivation have been made. 

In Madras. — As might be expected from the climate of this provuut, 
barley \» a very unimportant crop, only from 3,000 to 4,000 acres Immv 
cultivated on the spurs and slopes of the Nilghins and Pulneys. En- 
deavours wire, however, made by the Agricultural Department in 1885-8^, 
to improve the quality of Nilghiri barley, and to increase ihe extent ot :ts 
culuvat'on, by intnxlucing good seed both from the PanjAb and England, 
and distributing it to the rayats* To ensure success and to help the ptopic 
w ith advice and instruction, these experimental trials of foreign seed, th< ugh 
conducted by the rayats themselves, were placed under the supervision of an 
agricultural inspector. In the report of the Department for iBbO-S; ii is 
stated that the results with English barley (H. diatichum) were very satis* 
factory, a good crop having been obtained which was purchased bv the 
N ilghtri Brewery Company Pan] ab barley on the other hand, was found to W 
inferior to that already grown in the district, and accordingly attempts tn 
introduce the latter have been stopped. English barley is further favor- 
ably commented on in the last report (1887*88;, in which it is mentioned 
that durmg 1887 nearly 5,0*0 bushels of seed were sold at an average pm** 
of R i-12 per bushel. Every endeavour is being made to increase the « ul* 
tivation of this important malting grain, for winch there is great demand, 
and, as a conseciuence, a considerable augmentation of the area under culti- 
vation and yearly outturn in the Presidency may be expected. 

In Bengal.— Nu returns arc available of the area under cultivation, 
and the crop as a wnole is unimportant. The Director of Land Record-, 
and Agriculture mentions that it is cultivated in the Bhagulporr Division 
and to a limited extent in Chutia Nagpur. As in other districts, it is a 
rabi crop, being sown in October- November and reaped in March-April* 
ihe ground is prepared by three or four ploughings, at intervals of four or 
five days. The seed is then sown, and the soil harrowed, and ploughing 
and harrowing are repeated after three days. No mention is made of 
any further attention, in the form of irrigation or weeding, being paid to 
the crop. 
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In Burma.— The Government of Burma reports : “ In Mandalay it is 
the margin paddy of the district. It is sown m the month of January, 
and reaped in the month of May, averaging 120 days; the cost of cul- 
tivation being about K12 per acre, and the proceeds about R25. It is an 
inferior kind of grain and only eaten by the poorer classes. In the 
Thongwa District it is grown in a very small area, there being not even 50 
acres in all. It is cultivated indiscriminately, and at little cost. In the 
\amethm and Mriktda Districts margin paddy is grown extensively. No 
returns are available regarding the total area under cultivation.” 

Total Production and Consumption.— By far the greater pio- 
portion of barley grown in the country is consumed locally, a ver) small 
quantity being exported. An attempt has been made by the cah ulaimns 
"shown in the adjoining table to arrive at a fairly accurate estimate of the 
actual total outturn of the grain m India during the year 1S87-S8 excluding 
Bengal, N»ti\c States, and tracts from whum no reports ^re available. 
The result is necessarily ffrum the number of averages wmch had to be 
employed in compiling it), only at best an approximation, but it errs, if to 
any noteworthy extent, «m the side of under -estimation, and m;»\ lj 
interesting for purposes of comparison with the trade statistics. 

Such «i comparison shows that of the total prodiKticn of 46/104,007 
rwt., 42,170,869 cwt, wer,. -nr turned in the country during the year under 
1,0ns deration. 
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calculation of total production of Bariev in India, exclude 
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Trade,* Imports.— Separate returi s of the imports of this cereal are 1 
u< A made either bv sea or tran<-frontier ; it is therefore to bo presum; 1 * 
biat the quantity is so small as to be unwort h\ of special r.ntae. 

h xp,ort.s - Are also very small ;n comparison with the approximate 
annual production. 

^hc grain prior to 1887*88 was considered, in the Annu.d Reports of 
I rule and Navigation, under the head.ng of u Other sorts oi i*r *in, ’ hence 
l \ l f on| v possible to give the figures for last ><ar. From there it ap* 
pears that the total exports by sea to forngn countries during that period 
wer e 29^75 cwt., valued at 1*89,776,0! which Bomba) shipped 1 8,638 cwt. 
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Chemistry and Medicinal Properties. 

Bengal 6,873 cwt., an( * Sind, 4,014 cwt, valued at R58.632, R2O,5«0, and 
R 10/588, respectively. The country which imported most largely was 
Persia, with 10,358 cwt., following on which were Arabia with 7,675 cwt, 
Ceylon with 7,530 cwt., and Aden, the United Kingdom, Zanzibar, and 
"other countries,” with insignificant quantities. 

Medicine.— The husked seed of H. distichum occupies a place in the 
Pharmacopeias of England, the United State* and India, under the name 
of Hordbum dbcorticatum or Pearl Barley. The grains of this variety 
of prepared barley are sub-spherical or ovoid, about two lines in diameter, 
of a white farinaceous appearance, and have the peculiar taste and odour 
common to most of the cereal grains. An account of the preparation of 
" pearl barley ’ will^ be found under the heading Food. 

Chemistry.— The grain of H. hexastichum is frequently used in this 
country instead of that of the officinal plant, and is exactly similar in medi- 
cinal properties. Chemically the grains contain (along with the food- 
forming constituents, which will be discussed hereafter) from 13 to 15 per 
cent of water, and after drying thyy yield about 3 per cent, of fat oil, with 
insignificant proportions of tannin and bitter principles, residing chieflv in 
the nusks, and 2*4 of mineral ash. The oil, according to Hanamann, is :i 
compound nf glycerin with palmitic and lauric acids, or less probably with 
a peculiar fatty acid. The ash was found by Lermer to contain 3q per 
cent, of silicic add, 32O of phosphoric acid, 22*7 of potash, and 3*7 of lime. 
Besides these constituents Lintner in 1868 demonstrated the presence of 
a little cholosterin in the grain, and still later KUhnemann extracted from 
ic a crystallized dextrogyrate sugar, and an amorphous laevogyrate mucila- 
ginous substance, sinistrin, and demonstrated the absence of dextrin 
( Fiu: kiger a n d Ha nbu ry ). 

Mbdicivax. Properties — Barley is demulcent, and easy of digestion, 
and is for these reasons much used in the dietary of the sick. In India 
saktu , or powder of the parched orwns, is much employed in «.!.e form of 
a gruel in cases of painful and atonic dyspepsia. In European practice 
Bariev water, a decoctiop of the grain, is principally prescribed, and is 
valuable in cases requiring demulcent treatment. Dr. Irvine states that 
in Patna the ashes op the leaf are employed in the formation of cooling 
sherbets; and Stewart writes that the ashes of thb stales are pre- 
scribed for indigestion in the plains of the Panjib. Preparations of malt 
have acquired some reputation of late years in Europe and America, since 
thev are more demulcent and nutritious than those of the unmalted 
barley. Mait extract may be prepared by boiling two to four ounces of 
the germinated and dried grain in a quart of water and straining. When 
hops are added, the decoction becomes wort, and acquires tonic pro- 
perties, which have been found especially valuable in cases of debility fol- 
lowing on long continued chronic suppuration. 

Food.— The food-forming constituents of average husked Indian barley 
are, starch 63 per cent . cellulose 7 per cent., albumenoids it *5 P er c?? 1 * 
with small quantities of oil, ash, fibre, and 12*5 per cent, of water. 'I he 
nutrient-ratio is given by Church as 1 : 6*3 and the nutrient value as 84 5. 
On comparison of the above with the results of analyses of Eng)i$h barley 
it will be found tha' the latter show a smaller percentage of afbiimenoids. 
The process of cleaning barley for food purposes is, in this country, carried 
out, as a rule, by pounding in wooden mortars and winnowing, fcr, in the 
North-West Provinces as already described, by Seating with a flat board- 
It is then ground into coarse meal, from whfch either alone, fcr mixed 
with the meal of wheat or gram, chafattis are made and bakfcd 2 or a 
thick gruel or pasty mass is made, to which a little salt is added, and tnc 
preparation is eaten with garlic, onions, or chillies. In either of these 
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forms it is a staple article of food of the poorer classes in many parts of the I 
country, especially in the Nortn-West Provinces, the Pan jab, and Oudh. 

The grain thus roughly cleaned and ground is much more rich in 
albuminoids than the more carefully-prepared culinary barb \ of Hu rope, 
partly owing to the higher percentage of nitrogen naturally existing in the 
former, partly to the amount of the richly alrmmenoid husk left by the 
imperfect met h* ids of cleaning it. Though this fact renders Indian barley 
meal of higher nutritive value than English, it at the same time makes it 
more difficult of digestion, and hence partly unsuits it for the dietary of 
dyspep tics and invalids generally. 

The gram in England undergoes an elaborate process of cleaning, by 
uhuh several different sorts of barley are produced, to which various 
names are given in commerce. This process consists essentially in pass- 
ing the hard dried barley between horizontal millstones, placed so far 
a«‘,trl as to rub off its integuments without crushing it. I he millstones 
rnav be a little approximated, and by this means results are obtained 
v^rVng in cleanness. Church, in drmnbjng the process, writes : *• 100ft 
of barley yteid 1 2 Jib of Coaksf nvsr and become ** Bl< < kei> Barley/' 
[)\ dcser and longer grinding Blocked Barley Yields 14$ ft of Fisk dust 
and becomes * f PoT tl or “Scotch Bari iv/ f which again on bring fur- 
ther ground velds 25J ft • f '* . un,nrsT M and becomes “ Peakl BARLtY.’* 

I bus from jooft only 37 *H> of pearl barley is obtained, n» per cent, of 
Aiuuii k.-'S unaccounted for 00 urs, and the remainder consist*, of the 
•' diMs"* above mentioned. 'I Fes** dust*, though gem-racy considered 
w.v.te products, are of cons dttabF* nutn'ive value, and might be utilised, 

i! f foHuwing figures given by Church will show : — 
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Church, however, takes care to mention that in point of fact the figures 
^presenting percentage of aibumeno.ds are in all these cases too nigh, 
because the nitrogen from w hich they are calculated cWs not exist alto- j 
gather in the albumenoidai constituents, aud suggests the deduction of \ j 
from the totals given as probably likely ro yield a more accurate result. ! 

Barley in one or other of these forms »s much employ ed in Kuropean j 
c'>ok<ry as a bland demulcent gram in t k e preparation of soups, &c. It is j 
also employed by the poorer classes m rertam Itxalities to make bread. 1 

Fodder,— Barley has of late years attracted considerable att'ntior j 
oumg to ils cheapness and value as a fodder, It has long been employed 
in the PanjAb for this purpose, the crop twing cut two or even three times 
quite young without marked injury to the final \ie* * of grain 
(Stewart). 

In the report on the Experimental Farm of Hyderabad in Sind for 
it is recorded fhal experiments were tried, during the previous 
1 <J determine the pecuniary lyeneftt ot growing »t purely as a fodder, 
wuh the result that the balance was very much in favour of this method, 
even in a year when fodder was very cheap. The exact outcome of 1 
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this interesting trial m#y be shortly given in tabular form : — 

I I I Yikld frr Acr*. 


Malt Liquors, 

407 


No. 

Area. 

Description. 


Gumh&s. 


1 

S .j 

Cut before ripening , 

2 

s ,| 

Cut in tf rain, green 

1,2 | 

(Same plots) . . j 

Second cutting • 

3 ! 

4 ! 

8 . . ; 
8 . : 

J- Cut ripe 


DOMESTIC, i 
INDUSTRIAL . 
Aild SCARED I 
USES. i 

406 | 


The total value of the vield of plots 1 and 2 was K$4 -v2, of 3 and 4 
*7 7-08, or a balance in favour of tne focicler crop of K 1 7-4*6, 

The straw of even ripe barley is a fairly good fodder when cut up as 
“ bkUsa” but is inferior to that of wheat. The gram is a g»x>d feed for 
both horsesS and cattle, either given alone, or mixed with gram, when it is 
known as t4 iulanr. 19 

Domestic, Industrial, and Sacred Uses, — The grain is much employed 
in parts of India in the preparation of a kind of beer, or spirituous liquor, 
and its value for this purpose has been long known. The Sanskrit 
jwr«i is an intoxicating drink prepared from barley. Stewart writes regard- 
ing the employment of barley for this purpose in the Purjdh : '* In Lahcul 

and on the Sutlej a kind of beer is made from its gram, the ferment in the 
former case, being brought from Tibet as lit tie farinaceous-looking cakes, 
the sue of a hg, called fab or phap. In f.addk also, a similar beverage is 
made bv the aid of the same substance which is said to be made in Dr.is, 
to the West, from barley flower, mixed with cloves, cardamoms, ginger, 
and an herb which is probably an Umbellifer (and then fermented ? ). On 
the Sutlej, Moorcroft states that in the preparation of the beer, rice :s 
mixed with it, and the root of a bitter aromatic obtained from higher alti- 
tudes is added to prevent indigestion. In Lahoul, Aitchison mentions that 
spirits made from barley are used by some of the richer inhabitants, and 
spirits are also made from it in I.adak ’* 

The employment of barley for similar purposes in the manufacture of 
European Beer is well known, and will be fully described in the article on 
Malt Liquors. The straw is used in many parts of the Panjiib hills in 
the manufacture of sandals. 

Barley is required for many of the ceremonials of the Hindu religion. 
It is considered a symbol of wealth and abundance, is claimed by astrolo- 
gers as a “ notable plant of Saturn/’ and is in India particularly associated 
with the God Indra. It is specially introduced in the ceremonials attend- 
ing the birth of an infant, weddings, funerals, 3 nd at certain sacrifices ; 
on the fourth day of the light half of the monih “Vaisakha** a sort 
of game is played in which people throw barley-meal over each other, 
known in the Sanskrit as Vava-cat u rth / . 

Hornbeam, Indian, see Carpinus viminea, Wall. ; Vol. II., 182. 
HORNS, ANTLERS, AND HORN-WORK, 

Bois, Corn*, Ft. ; Horn, Oft. 

Horns are largely utilised in the manufactures of Southern End East- 
ern Asia, and form an important article of export to Foreign Countries 
from India. The animals of India, which yield horns of commercial and 
industrial importance, may be here enumerated, leaving the reader for 
information regarding their habitats, vernacular names, &c., to refer to 
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articles on the animals as they occur in this w<Mrk« grouped under their 
popular names. For information regarding Antlers, see Deer, Vol. III., 
55 ; and for “ Ivory,” see Elephant, Vol. Ill , 208. 

Axis macula tus, Gray . The Spotted Deer. 

A. porcinus, Zimm . The Hog Deer. 

Bubalus ami, Shaw. The Wild Buffalo. 

Capra hircua, Linn. The Domestic Goat. 

C. megaceros, Hutton. The Markhor. 

C. aibirica, Meyer. The Himalayan Ibex. 

C enrol us aureus, Ham. Smith . The Barking Deer. 

Cenrus affiais, Hodgson. The Sikkim Stag. 

C. wallichii, Cuv . T he Kashmir Stag, or Barasingh. 

Gavseus frontalis, Lambert. The Gayal. 

G. gauros, Ham . Smi*h. The Gaur or Bison of Anglo-Indian Sports- 
men. 

G. sondaicus, Muller. The Burmese Wild Bull. 

Gazelle benettii, Sykes. The Ravine Deer, Goat Antelope, or Indian 
Gazelle Antelope. 

Hemitragus bylocrius, Ogilby. The Nilghiri Wild Goat, or " Ibex.*' 

H. jemlaicus. Smith . The Ther, or Himalayan Wild Goat. 

Nemorhcedus bubaliaa, rfodgssn . The Serow or Forest Goat. 

N. goral, Hardu. the Gural, or Himdlayan Chamois. 

Poephagus gninniens, Linn I he Yak. 

Rhinoceros indicus, Cuv . The Great Indian Rhinoceros. 

R. sondaicus, Sol Muller . The Lesser Indian Rhinoceros. 

R. sumatranus, Cuv. The Indian two-horned Rhinoceros. 

Rucervus duvancelli, Cuv. The Swamp Deer. 

R. eldii, Guthrie. Eld's Deer, the Manipur or Burma Stag. 

Rusa arifttotelis. Cuv. The Samber Deer, or Elk of Indian Sportsmen. 
Besides these wild animals, the different varieties of domesticated ox, 
buffalo, and sheep, \ield horns which arc collected with their hides or skins, 
and, indeed, these form the major part of the commercial exports of horn. 
Vern. — Stay, Hind.; Sing, Guz. j Kombu , Tam. ; Kommu , Tel. ; Tanduk 
sang*, Malay. 

References. — Baden Powell, Pb. Pr ., /., iso »* Royle, Prod , Retour., 4 
Forbes Watson, 2 nd . Surv ,, I. , 336 ; Spans, Kncy/lop., r 132 ; Balfour. 
Cyelop., // , 102 ; Urt, Ihe. Indus. Arts and Manu., II., $$7. fleer, j 
Yrade tV Manutiutures of S. India , ijo; Madras Man. ef Admimsb . 
361 ■ Bombay Administr. Rrp., t* 7 i- 7 *. 37 * ; Settlement Reports, Upper j 
Goaavery Dist., 40 ; Gazetteer, Bom., X., tk'S ; XV., pt. it., 70. 

Characters, Composition, kc . j 


The name horn is applied to the organa of attack and defence, which 'CHARACTERS 
project from the heads of various species of animal. Anatomically they j 409 
are of very various structure, and, according to Professor Owen, “ be- j 
long to two organic systems as distinct from each other as both are from 
teeth. Thus the horns of deer consist of bone, and are processes of the J 
frontal bone; those of the giraffe are independent bones, or ‘epiphyses .’ 1 
covered by hairy skin; those of oxen, sheep, and antelopes are ‘apo- 
physes ” (or direct processes) of the frontal bone, covered by the corium ” 

(or skin) “and by a sheath of true hornv material ” those of the prong- 
horned antelope, consist at their bases of bony processes covered by hairy 
skin, and are covered by horny sheaths in the rest of their extent. They 
thus combine the character of those of the giraffe and ordinary antelope, 
together with the expanded and branched form of the antlers of the deer. 

Only the horn of tne rhinoceros is composed wholly of horny matter, and 
this is disposed in longitudinal fibres, so that the horns seem rather to 
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consist of coarse bgtHjfiht, coarsely matted together in the form of a more or 
less elongated sub-corn pressed cone/’ So-called horns may thus be 
roughly divided into two large classes, comprising Five sub-divisions 

1 . — Horns consisting of bone, and having no true horny matter in their 
structure. 

(1) True processes of bone, eg., antlers of the deer. 

(2) “ Epiphyses ** or separate pieces of bone, covered by skin,0.g a , 

horns of the giraffe. 

II#— Horns more or less consisting of true horny matter# 

(1) Processes of bone covered at the base by hair, and tipped by 

horn, e g horns of the prong-horned antelope. 

(2) Processes of bone covered by horn, eg., horns of the ox, 

(3) True horn, eg., nasal horn of the rhinoceros* 

True horny matter, found in class II, is formed by a modification of 
epidermal tissue (the superficial layers of the skin), and consists of an 
album enoid material called keratin. 

Industrial Uses. 

Horns of the 1st class — Are largely^ exported from India, which is 
the principal source of the supply of Great Britain. The antlers prin- 
cipally exported are those of Axis maculatus and Rusa aristotelis. 1 
of the latter rarely exceed 40 inches *n length, and are generally und 
three feet, but fout feel along the curvature has been recorded, f hev c* in- 
sist of a basal antler springing directly frmn the burr or base of the horn, 
and pointing forwards, upwards and outwards, the beam bifun almg.i: 
the extremity, and a snag separating posteriorly and pointing obliquely i<, 
the rear. 'I he h ms of Axis maculatus are about 30 inches in length, 
have a long antler sweeping upwards and backwards, with *>nc basal and 
one subtennin.il snag, the former projecting forward* and upwards irons 
the beam. The whole horn is pale and somewhat smooth 

These antlers and other bony horns, are extensively employed in Europe 
for the manufacture of handles lor cutlery, umbrellas, and sticks. &c. 1 fir 

Gazetteers of Ratnagui and K.inara in BotnkiV« and the Madras Manual 
of Administration treating of Viz.igapatam, rontain accounts of the .tnilors 
of Sarnber and other deer, being employed locally in the manufacture of 
small fancy articles, such as those mentioned above, but the industry seern^- 
to be a very poor and unprofitable one. 

Horns of the 2nd class — Arc employed principally m the manu- 
facture of u horn J * for the purposes of c^mb-making. The keratin, ot whu h 
the commercially valuable part is composed, is eminently suited to .1 number 
of purposes, owing to its elasticity, flrxtfahtv, and toughness, together with 
its physical property of softening under the application of heat* and ii.-i 
capability while m this condition of being moulded and w elded into various 
forms under pressure. The horns of sheep and gaits are whiter and more 
transparent tnan those of other animals, and are, therefore, most valued for 
comb-making purposes, while of the Indian horns, those of the arna buf- 
falo (Batons arni) are the handsomest and best for more ornament.*! work. 
According to the authors of Spans 1 Encyclop-.edi a about one-fifth df the total 
imports of horn in’. . England are employed in comb-making, while a small 
portion is converted into shoe-horns, ‘scoops* cattle-drenches,; drinking 
cups, &c. The solid tips and the hoofs of cattle (which like hc|rn consist 
largely of keratin^ arc m^dc into buttons* « 

In the preparation of horns for comb-making, 8tc., the follow# ng is the 
process usually adopted : 

u Homs wnich are to be manufactured are first thrown into water by 
which means slight putrefaction is caused, ammonia is liberated, and the 
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horn begins to soften; the softening is then continual by immersion in an i 
acid bath, for a period of about two weeks. When sufficiently soft, they j 
are cleaned and split into two parts by a circular saw. These slices are ! 
introduced between heated plates, ano the whole is subjected to a pressure 
of several tons a square inch. The plate mav bear devices, or be of vary- 
ing form, thus producing at once any desired effect, 'i he horn may then 
be dyed black or brown by dipping it into a bath containing a weak solu- 
tion of mercury or lead salts, and rubbing on hydrosulphite of ammonia ; 
or it may be "mordanted in an iron bath and dyed by logwood. Fancy 
markings are produced by immersing the horn in a bath of lead salt, and 
then in hydrochloric acid, thus forming white lines in the interstices of the 
horn. 

** The manufacture of combs is by far the most important application of 
horn. The laminatory character of the horn, its very diversely running 
grain, and the raising up of the fibres by the use of the various tools, render 
it very difficult to apply machinery in its conversion, and the large amount 
of hand labour required helps to cause the proportionately high price of 
the manufactured article. The softened horn is first split lengthwise, in 
the direction of the grain ; it is then warmed in hot water, laid out fiat, 
between cold iron pkit* and pressed level. If the goods aie to be sub- 
sequently stained, the slices at* further placed between hot steel plates, 
and ver\ strongly pressed, to reduce the thickness and destroy the super- 
ficial gram. The "prepared slices arc next stamped out by cutters, arranged 
In j.»rn: as many combs as possible, of various s */cs and shapes so as to 
fully economize the material. The sl.ces are again pressed, straight- j 
eneil and ground, ready for cutting the teeth, which operation is performed 
bv a ‘parting-engine/ or dye-stamping machine, :n the case of coarse I 
comb's, and by circular saws in that of fine-toothed combs.” (Sports' i 
EncyrtopadiaS I 

The employment of this class of horn in India, like that of the first, ; 
is .'.mall and local, records only being made ot •'penal horn industries, 
in RMnag-I and Kanara m Bombay, and Vizagapatatn in Madras. Of ■ 
the latt' r place it is stated, 41 ornamental articles are neatly executed in 
horn, but they have no sale in England, being surpassed in cheapness &nd 
workmanship bv articles of German manufacture'* In the Bombay Ca* . 
zetteer, X I\, (K^nara; the following passage occurs : “Fancy articles of 
cattle, deer, and bison hum. are made by some carpenters and gudtgars 
with, considerable >kil! .it Kumta, Honauar, Siddapur, U/gi, Sim, and, 
Sonda. The demand for the work is small, and *.n no place employs ! 
more than a few families. The horn is collected in the district, the pr*:c ; 
of a horn varying from 4 annas to Ri. The artnlcsmadc are entail j 
jewel-boxes, combs, snuff-boxes, cups, handles for swks and kni\es, ; 
buttons, rings, and toys. A jewellery box costs about K5, and a comb or : 
small snuff-box a to 4 annas. 1 ' Similarly, it is reported fr* m Rafbagiri : 1 
44 Fancy articles of Bison's horn are made by a tow carpenters’ families with ! 
considerable skill at Viiaydurg, Mahan, and Raj a pur. The industry \ 
said to have been started some 2<xi years ago at Viiaydurg. The ho: 1. ;s , 
imported in small quantities from Malabar'and Cochin, the price varying 
from R i to J<2 acoxrding to si/e. The horn is heated -v er a moderate 
fire, and to make it malleable is softened with rocoanu oil and wax. 
The articles made, varying in price from R5 to R3, are card trays; ink- 
stands ; snuff-boxes ; cups for idols, decorated with bulls, cobras, and deer ; 
combs; chains; handles for sticks; and different kinds of birds and 
animals. The demand for the work, perhaps the only specialty in the 
district, is very limited and the workers few’ and much indebted/' 

From the above extracts it wilt be seen that, with their present deficient 
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methods and want of machinery, the Natives of districts even in which the 
industry is an old and well known one, cannot compete with the cheap 
horn articles of European manufacture, now so easily obtained in every 
baxir, at least of the larger towns. A small quantity of horn is also 
utilised in most parts of India by the kangi-s** or comb-maker, who em- 
ploys, amongst other materials, the horn of the buffalo in the manufacture 
of his wares. Mr. Hoey, in his description of this industry, as carried on in 
Northern India, writes : ” Buffalo horns of the description used for combs 
are usually sold at R25 per too. If a horn be a seer in weight it will make 
20 combs, \h$ , ten 1st class combs, which sell wholesale at R5 per 
hundred, five 2nd class combs, which sell wholesale at R3-8 per hundred, 
and five 3rd class combs, which sell wholesale at R? per hundred. A single 
horn may not be one seer in weight, but a seer of horn will generally yield 
as above" detailed. Retail vendors sell these combs at 1 anna each, first 
quality, 9 pies each, second quality, 6 pies each, third quality.*' In a 
further passage he writes that ebony combs are preferred by all classes, but 
that they are too expensive for general use ; and that, of other kinds, women 
prefer horn combs, and men those made of wood. * 4 This is so to such an 
extent,’* he remarks, 4§ that tunana kanghis (which are made with teeth on 
both sides) are made of horn exclusively, and mardana hang his (made with 
teeth on one side only) are constructed of wood.** Near Hugh, in Bengal, 
a small trade also exists in locally- manufactured combs, some half a duztn 
families being so employed. It is probable that throughout India, here 
and there, a few comb-makers still practise their art, though it would 
appear that the European-made combs are rapidly displacing those of 
home manufacture. 

Trade. — The export trade in horns is large and important, and appears 
to remain fairly stationary. During the past five years the total amount 
has varied from 48,000 to 63,ooo cwt., and the total valu^frum 12 to 
16 lakhs of rupees. The average during that period was 58068 cwt , 
value R 15,00,933 ; the minimum export was in 1886-87, 48,435 cwt., value 
R 12,27,082, and the maximum was in 1887-88, 68,018 cwt., value 
R v 16,43,93 7. The countries which form the chief markets for Indian horns, 
are France, the United Kingdom, and the Straits Settlements, but 
returns shew a small though fairly steady trade with Belgium, Italy, 
Egypt, Germany, Austria, Ceylon, and China, named in order of import- 
ance. The average amounts imported by these during the period under 
consideration were, France, 26,253 cwt , value R 7,33,528 ; United King- 
dom, 25,205 cwt., value R5, 72,624 ; Straits Settlements, 4,899 cwt., value, 
R 1, 26,107-8 ; the others are unimportant, and need not be enumerated. 

The provinces from which the horns thus exported are principally 
obtained are Bombay, the North-West Provinces and Oudh, the Central 
Provinces, the Panj£b, Bengal, and Madras, of which the first appears to be 
theypnost important. Thus in the returns of the total quantities tarried by 
rail and river in 1886-87, it will be found that Bombay exported 10,531 
maunds, the greater part of which went to its own seaport town; the North- 
West Provinces ana Oudh, 7,859 cwt, ; the Central Provinces, 7,374 cwt ; 
the Panj£b 5,223 cwt. ; Bengal (excluding Calcutta) 3,570 cwt,, and 
Madras (excluding Madras Ports) 3,387 cwt. By far the largest quantity 
thus collected goes for exportation to Bbmbay ; thus the average total 
exports from Indian ports during the four years under consideration were : 
from Bombay, 31,766 cwt * value R 8 ^9, 289; freftn Bengal, 14,328 cwt., value 
R3f?5«374; worn Madras, 9,195 cwt., value R 2,14,397; from Bqrma, 4,939 
cwt., value R 1*34*070 ; from Sind, 466 cwt, value k3,/oa ; and in every year 
the exports from these ports retained much the same relative positions. The 
provincial value rates of horns per maund is given by the returns of the 
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Agriculture and Revenue Department for 1886-87 as follows: Madras 
£17-12; Bombay £20-7; Sind Rio; Bengal R 10-12; North-West Prov- 
inces and Oudh £8; the Panjdb £4; the Central Provinces £19-4; Berar 
R 15, and Assam R 1 1 -5. 

The writer of the article on horns in Spons* Encyclopedia records that 
the approximate value in England of the different classes of horn, were 
in 1879 : deer. East Indian, 40-120 1. a cwt. ; buffalo. East Indian, 20-60 s, ; 
tips. East Indian (consisting of solid horn for the manufacture of buttons 
&c„) 18-40 s. 

Imports prom Foreign Countriks and Re-bxforts.— On review- 
ing the trade returns of imports by sea it will be found that the quantity 
thus annually received in India is a very fluctuating one. Thus in 1883-84, j 
2465 cwt. were imported; while in 1887-88, only 368 cwt. came into the! 
country. The average for the past five years has been j , 1 1 0 cwt., valued I 
at £62,014. The countries from which these have been principally obtained ' 
are Cc\ Ion, from which the average imports for the same period was 725 
cwt., valued at £28,652; Zanzibar 283 cwt., valued at £35,645; and 
Mozambique 37 cwt., valued at £4,507. The horns obtained from Eastern 
Africa are thus evidently much more valuable than those from Ceylon, 
i he trade returns of reexports shew that only a small proportion of 
this import has been re-expo; ted, at least as foreign merchand.ae, since the 
average dunng the same period is found to be unlv 321 cwt., valued at 
£38,022. The whole of the re-exports arc shipped from Bombay, and 
nearly all go to Hung- Kong, the average for the past five years being 296 
cwt., value £37,683. In 1884-85 a small consignment was sent to Great 
Britain, while in 18S3-S4, Aden, and in 1880-87 the Straus Settlements, 
received 6 and 2 cwt., respectively. The greater part of the ho**ns imported 
by trans-lnmtuT trade comes from Kashmir, but the quantity thus recorded 
;s small. In 1887-88 it amounted to 147 cwt., valued at £1,973. There 
is no record in the trade returns of any exports to trans-frontier countries. 
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1 hr Horse and its near allies, the several species of Ass and Zebra, form the ! 

Jfenvts Equus ol Linnaeus. I'hev are all indigenous to various part* of the « 

Did Wiuld, though fossilised remains o! an animat about the* sue of a fox or 
sheep, but unmistakably belonging to the genu* Equus, have been found in 
thn K<*;enesot North America. l hey are very distinct in structure from other 
i;en'*ra of Mammalia, and in the old systems ot classification constituted a 
separate Natural Order under the name ot MonodvctvLa »'i Sot ini Not la. 
kesearfhes in comparative anatomy have, however, disclosed the tact that their 
structure, sreminifly so singular and exceptional, i* m reality nearly aibed to that 
of the rhinoceros and tap*r, a result which has been confirmed by numerous 
pata'ontolog’.cal discover ie.s, and restorations ol extinct spe< ics fo* ming inter- 
mediate stages between a remote main -toed ancestor, and th«* present o:u*-t«*ed 
type. It is not proposed in this aitnJft to enter into the Anatomy, Physiology, 
and Pathology ol the Horse and Ass, tor accounts of which the reader is rcleirjgd 
to the many works ot authors who deal with veterinary science. Nor is it neerk- 
sary to discuss the extensive and complicated subi«ct ot G »wnment Horse 
Hrecdinj; in India, since the numerous and valuable reports issued on the subject 
ar«i accessible to tbe public. The species ot the yenus which present natures 
of economic interest arc only twu^Equus Cftballus, £./•/«., '1 he Horse; 
and £. asinus, Linn., the domestic Ass, four species ot ass and three of zebra 
have, however, heen described by naturalists, tnV, E. tCBfliopM 
the Wild Ass ol Abvasinia ; E. hcmicmus, Pittas., the Kianif or Pzcggclai 
of the high tablelands of T»lt*t j E hcmipptiS, the Syrian wild ass, and 

^ ? n *K Cf i Pall., the Onager of Persia, the Pani.ib, Sind, and the desert 
of Cutrji. The first of these is undoubtedly the ancestor ol our domesticated 
anima), while the other three have t»ecn by seveial /.eulogists reduced to one 
species. The zebra* have by Hamilton Smith been separated as a genus 
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HyppOtigrtft, bat they only differ from the asses in their colouration, and one 
of them E. qtsaggl f Gmel., the Quagff&, is intermediate between the Ixebras 
and true uses. The other two species are B. burchelli, Gray ; the Diuw, 
and 6. zebvm, Line., the Mountain Zebra. All three species are natives of 
South Africa. Though there are thus seven distinct species, or species considered 
distinct by the majority of naturalists, they will all, at least in a state of cap- 
tivity, breed with perfect freedom with any of the others. Thus the writer of the 
article "Horse” in the Bneyclepctdia Britannia* states that cases of fertile union 
are recorded between the nurse and the qu&gga, the horse and the dauw, the 
horse and the hemionus or Asiatic wild ass, the domestic ass and the dauw, the 
domestic ass and the zebra, the domestic ass and the hemtonua, the hemionus 
and the cebra, and the hembnus and the dauw. As is well known, also, the 
home and the ass, perhaps the two most widely distinct of the species, produce 
the mule, which in many useful qualities excels both its progenitors. Thes*e 
hybrids or mules do not breed inters*, and only very rarely nave instances been 
recorded of a fertile union between a female mule and a male horse or ass. 

Vem.~Gh<7ra (g„dda ~ ass), \ghur-kkur-Eqm» onager), Minim A** 
Kirghiz; Badri (*<a/da ■»*<»), Tam.; Guramn {gardhty>ns&), 1 KL. , 
San, hnyet, mytn, {my a i **&$&) Burn. ; Asu, hya , ansa, t*rg, vag, raft , 
gkoiak,piti, Sans. ; Hisdn (khamar— ass), Arab. ; Asp, (g AoKr*»Equus 
onager). Per s. 

References W a l/ace, India in i#$ 7 , iZf / Darwin, Animals and Pl- 
under domestication, /., 4(4 ; Jar don , Mam. of India, 236 f 1st Yarkhand 
Mission Pip., 70 ; Lahore to Yarkhand, rj 5; Adams, Naturalist in 
India, 260 ; Drew, Jammu and Kashmir, ; Voyage of John J/uyg- 
hen Van Linschoten, Kd . 188$, /., 54 ; Ain-\-Akbari, Blochmann’s Trans., 
3 * 5 , 233, 350 , 455 ; Giadwin’s Trans., f„ 144, tpi, 207 ; //., 
7», V5. nfi, 136, 177 ; Spans, Encyclof., 1098 ; Balfour, Cytlop /., i$v 
If., 103, Mort&n , Cytlop. Agr. t If., 7 1 ; fnd. Agri , GatetU, 1887, $Ji ; 
Rep. of Agri. Dept. : — Madras, 1884-8$, 10 ; i8h$>86, p, #> ; Bombay, 
tSSs-86, 44 ; 1886*87, App. xvi.i N.-W. P., 1882, $2 ; Burma, 1887-8$, 
29 ; Rfp.Kxper Farms Madras, 1884 8$, $4 ; Bombay Admin. Rep. 
1872-73, 341 : Gametteers f—Panjdb Rawal pindi, 8 $; Jbrfam, n 3 , 

Dera Ghari Khan , 86 ; Bombay: — IV., 14; V 28 ; VJll. , 97% 3 r * i XU., 
38 ; A VI., Ml ; XVII J5 ;l* VII, , Pt . 61 ; XXIK 3? v Burma, /., 4J5. 

Habitat, History, &c,-— The horse has been a domesticated animal from 
prehistoric times, which renders it difficult to determine its original habitat. 
No aboriginal or truly wild horse is known positively to exist, though 
many authors assert that the wild horses of the East are not descendants 
of escaped domestic horses, but are in realitv of aboriginal origin. Thus 
Prejevafskl described in 1 83 1 a wild horse found by him in the deserts of 
Central Asia. It, of all others, appears to have the strongest claim to being 
a genuine wild horse. In colour it is whitish grey, paler and whiter beneath, 
and reddish in the head, which is also large and heavy in proportion to the 
small body. It approaches the ass and zebra in the structure of the tail, 
the hairs of which begin half way down from the base. The cars, how- 
ever, are horsc-like, and it has warts on the hind, as well as on the fore- 
legs* which characteristics are sufficient to classify it as a true horse. 
Ifttmse heat and extreme cold appear to be equally well borne by the 
horse, which readily becomes acclimatized and suited to the most diversi- 
fied surrounding conditions. 'Thus wild horses (horses which have become 
wild from a state of domestication) are found in Siberia at laf. <56 N., 
while, on the other hand, in Arabia, with its intense heat, the horset abounds 
in the highest state of perfection and with great powers of endurance. 
There seems to be little doubt that all the varieties of horse, domesticated 
and feral, existing at the. present day, are descended from one common 
stock, which Darwin, in his very interesting chapter on M Horses afld Asses 
( Animals and Plants under Domestication) , has proved to have been pro- 
bably dun-coloured and more or less striped. In the Neolithic or Polished- 
Stone Period, wild horses were certainly abundant in Europe, As is evi- 
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denced by the discovery of their remains, associated with those of men ; and H1ST0HY. 
the rude representations of the animal on reindeer horns, &c., found in lake 
dwellings, tend to prove that the chase of the horse must have been one of 
the chief occupations of pre-historic man. Bones, and the rough etchings 
above alluded to, show that the horse of that period must have been a 
small, heavy animal, with shaggy hair, mane, and tail, and a large head. 

That these horses were domesticated or partly domesticated in pre- 
historic times is proved by their remains having been found in the fake 
dwellings of Switzerland. It appears probable, however, that the greater 
number of breeds of horses now existing in Europe are not direct descend- 
ants of these European pre-historic races, but arc derived from horses im- 
ported through Greece and Italy from Asia. These Asiatic ancestors were, 
on their part, probably the outcome of a still earlier domestication, accom- 
panied by long continued attention to breeding and selection, which 
resulted in a great improvement in the nualitic* which render the animal 
so valuable to man. As these qualities nave always been the points to- 
wards the improvement of which the breeding of horses has been directed, 
all existing breeds present some pecuhar character, specially fitting them 
for their surroundings and work. The process of artificial selection has 
thus resulted in the production of such various types as the English tho- 
rough-bred, which may be called a highly perfected gnjlopping machine, 
the English draught horse, with its enormous power and working capacity, 
and the little Shetland, or to take an Indian example, the Manipur pony, 

•sn admirably fitted by its small size, strength, and powers of endurance, 
for work in mountainous countries. Horse-breeding, or the artificial selec- 
tion of sbdfions and mares having certain qualities or peculiarities which it 
Is derired to perpetuate, together with careful rearing of the fi.al, is histori- 
cally of very ancient date. Thus Solomon imported horses for breeding 
purposes fr*»m Egypt at high prices, and the Arab* have for centuries been 
extremely careful in their breeding operations, and have taken every pre- 
caution to keep certain strains of blood pure and unmixed. There is 
abundant philological evidence that the horse was known to the Aryans 
before the period of their dispersion, and it appears probable that the Scme- 
tic peoples as a whole are *ndcb(ed for the horse to the lands of Iran, j 
Thus the earliest Egy ptian monumental record of the animal dates from 
about the eighteenth century B.C. the earliest Hebrew reference is not older, 
and Hehn has pointed out that literature a fiords no trace of the horse in 
Arabia before the fifth reniurv H.C. The present Indian breeds of horses 
have probably been derived, fot the most part, from Arabian, Persian, and 
Turkoman ancestors, anti present, as in other countries, many distinct 
race*:. They are, as a rule, small, lightly built, and possess many of the 
characters of the Arab. As the horse is never employed in India for 
heavy draught work, like the drav or farm horse of England, no simi- 
lar strong, heavy breed exists. The question of the origin of existing 
races, owing to the want of records and literature on the subject, is one 
of extreme difficulty. There seems little doubt, however, from the ear- 
lest reports we possess that the Arabian horse in this country* as in Europe, 
has always been the mainstay of breeders. Thus John van Lin&choten, in 
the account of his travels in India in the sixteenth century, mentions that, 

"out of Arabia diverse goodly horses are imported, that' » e excellent for 
breeding, 0 and Abul Faurl, in a long and accurate description of Akbaris 
stables written about the«end of the same century, writes : “His Majesty is 
very fond of horses, because he believes them to be of great importance in 
the three branches of the government, and for exj>editions of conquest, and 
because he sees in them a means of avoiding much inconvenience. Mer- 
chants bring to court good horses from ’Iriq i * Arab and ’lr4q i f A jam, from 
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Turkey, Turkestan, BadakhshAn, ShirwAn, Quir^hir, Tibet, Kashmir, and 
other countries. Droves after droves arrive from Turin and IrAn, and there 
are now-a-davs twelve thousand ir» * he stables of His Majesty. Skilful expe- 
rienced men nave paid much attention to the breeding of this sensible ani- 
mal, many of whose habits resemble those of man ; and after a short time 
Hindustan ranked higher in this respect than Arabia, whilst many Indian 
horses cannot be distinguished from Arabs or from 'Iriof breed". There 
are many fine horses brea in every part of the country, but tnose from Cutch 
excel, being equal to Arabs. It is said that a long time ago an Arab ship 
was wrecks and driven to the shore of Cutch ; and that it had some choic e 
horses from which, according to the general belief, the breed of that country 
originated. In the Panjib horses are bred resembling Iriqis, especially be- 
tween the Indus and the Bahat (Jhelum) ; they go by the name of Sanujt ” 
(or Sat* it) ; “so also in the district of Pati Iff aibatpur ” (near Moonuk), 
“ Bajwarah, TahArah ” (Patiala), "in the Subah of Agra, Mew At, and in 
the Subah of Ajmlr where the horses have the name of Pachwariya . In the 
northern mountainous district of Hindustan, a kind of small but strong 
horse is bred, which is called gut ; and in the confines of Bengal near Kuch ” 
(-Behar), "another kind of horses occur, which rank between the git and 
Turkish horses, and are called tang* h an ; they are strong and powerful/' 
The writer then goes on to eulogise trie efficient means taken by the Emperor 
to secure good breeding, from which and many other passages it is evident 
that Akbar was not only a keen admirer of horses, but a careful and com- 
petent horse-breeder, and it seems certain that the general breed of horses 
in India must have considerably improved during his reign. In his further 
detailed description of the various provinces of the Emperor's terri tor >, 
Abul Fail again comments on the fine breeds produced in t'utrh. Pati, 
Haibatpur, Bajwarah, Taharah, Agra, Mew&t, and Aimir, and al«o men- 
tions the horses of Delhi as being good, those of Lahore as tg*crnhling 
’Iraqis and very fine, those of Kashmir as small, hardy, sure-footrd, and 
cheap, and those of the more eastern Him Ala) a and Kuch (Behar) as hav- 
ing the same qualities, It -would appear, therefore, that, in the sixteenth 
century except in Cutch and Kuch BehAr, nil the finest Indian breeds were 
produced in the PanjAb. Llnscholen, commenting on the horses of West- 
ern India of the same period, remarks, “ No man may send any horses in 
India, but only the Captaine (appointed by the King of Portugal), or such 
as have authorities from him, whereby he raiseth a great commodity, for 
that horses in India are worth much money, those that are g<x>d are sold in 
India for four or five hundred pardauwen, and some for seven, eight, yea 
one thousand pardauwen and more, each pardauwen being accounted as 
much as a Reekes Dollar, Flemish money.” Abul Fazl, in a passage re- 
lating to the value and classification of horses, writes that they were divided 
in Afcbar*s stable into two great classes— Kluffah and those that were not 
Khafah. The former consisted entirely of horses of fine Arab or Persian 
blood, imported or bred in the imperial stud, while the latter consisted, 
presumably, of country-breds, and were divided into separate stables ac- 
cording to their value, which seems to have ranged from about ten to thirty 
mohurs. In another place states that the price of horses in tit* country 
generally vaned from R200 to 500 mohurs. 

Principal breeds at present in India.— There seems to be little 
doubt that the native breeds of horses have diminished and deteriorated 
under British rule, a circumstance which the overthrow of the Mahrattas 
and Sikhs rendered almost unavoidable. Up to the beginning of the 
nineteenth century, several horse fairs were periodically held in KAjputana, 
especially those ot Bhalotra and Poshkur, to which the horses of Cutch and 
KaihiiwAr, the Lakhi jungle, and Multin were brought in great numbers. 
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Valuable horse* wore then bred also on the western frontier, on the Luni, BREEDS, 
those of Rardurro being especially esteemed. Lint with the conquests of the 
British the steeds of Rarduiro. Cutch, and Lakhi, became almost extinct, 
and the horses from the west of India were carried to the Sikhs. The sup- 
pression of the predatory system, which had been such a large source of de- 
mand, lessened the supply, and the superior I^akhi and Cutch breeds, which 
for centuries were famous, became almost if not altogether extinct. It is pos- 
sible, also, that the demands of the British for a larger class of animal than the 
country naturally produced, led to a system, at lea*t in some cases, of artifi- 
cial breeding, in which size was the object mainlv aimed at, an object which 
resulted in the deterioration of the original small, hardy breed, and the pro- 
duction of badlv-formed and weed) animals. Within recent years, however, 
the constant endeavours of the Government to improve the breeds of Indian i 
horses, by importing stallions which possess in a marked degree the quali- j 
lies wanting in the country-bred mare, and by encouraging breeding on the 
part of the zamindars, have resulted in great improvements in the weight- j 
carrying powers and endurance of the country-bred of the present day. [ 

J'.wjnf*. — Horse-breeding, in this, once upon a time the ch.ef producing < Punjab, 
province of India, has greatly fallen off, owing to several reasons Thus . 4*7 

at the time of thear<r<*y,*t> many oi the best brood-mares \vi*~e withdraw n ; j 
< Mensive demands were made on the province both for horses and mares [ 
during tlic mutiny ; and breeding from marcs in the tanks, a system always t 
carried on by the Sikhs, has, under British Government, been stopped 
owing to the necessity *»f i;v«-**\ horse in a regiment being always ready for 
service. Owing to the hot cause mar.v well-bred and tractable m. ires, | 
which would have been invaluable fur brood purposes have Irrrn !o*t u« the . 
pr< vmcc. The best brood-snares arc probably those in the Raw a! Pindi, | 

Jhelam, Gujerat,(»ugar:i, and Lahore di^lr:c t and many vcr\ good 
animals are also to he found in the fr« nfier districts, <ucfr as Bunnu, 

Kohat, Dora Ismu.l Khan, and Der.i Ghazi Khan. The average PnnjAhi 
country -bred is small, but fairly well-bred and possesses great powers of 
endurance. Breeding operations under the superintendence of Government 
are now largely carried on in the several districts above mentioned, both 
for the production of horses and mules. In the Rawal Paid- D'stnrt alone 
the (iiiseitc ( x S8 4) reports that there are 3.278 branded bro’*d-Tiiarcs,oJ , 
which arc for horse breeding and 2,1 iN for mule- breed mg, also 25 

horse Malhun* and 52 donkey stalhons. The mules thus bred in Rawal 
Pindi are perhaps the best procurable li»r artillery purposes in India. 

The horses of the 1 he!. tin district ha\c long been held m high esteem, 
especially those of the I)han. The Gazetteer of the <1. strict contains the f«>l- ! 
lowing interesting paragraph regarding them: “In former d.»\s thr ! 
greater part of the Sikh cavalry was horsed from the Dhnnni pU ; ns north oi j 
tlje Salt Range, and even now large numbers of remounts are drawn thence J 
by the British Army ; but the fall of the r;ch Sikh chiefs has removed the 
incentive for breeding large ami powerful horses >uch as the native gentle- 
man delights in. Although the f)han is best known for its horse-breeding, 
yet very good animals arc to be found all over the district. Some of i*v-n 
me fast, and nearly all remarkably enduring and able to go over the 
stoniest ground without slices. It may br doubted whether the Dhutv 
and Talagong breeds are not deteriorating. Owing to the so '-end of cultiv a- 
tion and other causes the animals are allowed much less liberty than 
formerly, and the method of tethering them up is very bad.” In 1884 
there were eight Government horse stallions, and seven donkcv stallions in • 
the district, with 203 brood-mares branded for horse- breeding, and lo.j tor 
mule-breeding. The Bihx'h mares of the Dera Gha/i Khan district are 
famous for their endurance, some aKo being very handsome, and the class 
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well-bred animal* are wither so common, nor is the general breed so good as t 
in former times. The w ell-brcd Deccan horse is of middle *\zo (rarely over j 
I4*a hands high), strong, rather handsome, generally of a dark bay colour 
with black legs, and nas the fine limbs, broad forehead, and much of the 
docility and endurance of the Arab. The great mart for this animal is 
M alii gaum, about 35 miles from Ganga Kheir, on the God a very. This 
breed is certainly one of the best in India, and is deservedly held in high 
esteem, a regard which is fully warranted, when the long marches of the 
Mahratta and Pmdari horsemen, mounted on Deccan and Kathf horses, 
are remembered. ( Government, consequently, as in other places, is at 
present making great endeavours to encourage the development of the ; 
nreed. The ponies of the same district .are also much valued on account ' 
of their strength, endurance, and frequently surprising sp< *xl. f he I >cccan 
pony was much more hretl, however, 30 vears ago before the days of rad- 
ways when he was of great value for carrying mails, than now. They are now , 

^ ally in demand as hacks and h >>ga ponies, and a g‘-od one w.li ' 
,1^0 to Rzotu The Dacca ni pony is thick-set, sD'l -legged, and 
hardy, varies from 12 to hands or a little more *n height, and is gener- ! 
ally bay. brown, dr c Ives nut, seldom grey, and st*l! ies^ ufi< n cion. Of all the : 
Deccan breed the best «y is the D hangar or KhdAr . J hey were gc- 1 
nerallv thought to be a special breed, but the genera! be . if <-f author ties in | 
the present day is that then superior ex« elicnc*- is .rue t« > the Dhangar's J 
practice of castrating them. A small hut hardy breed of p< ra * -s also raised , 
b> the Thibirs, ;t ir'oe <«f wandtrng herdsmen chielU inhal*:! r,g the west of j 
Khiindesh. Dh.*rw ir n the Karn.ilak also one fan- "s for its b r eid j 
of ponies running up to !,« hands high, hut this has. much deteriorated ; 
■vtthin recent times, fhe hrted is now small, under it bauds, often ill-. 1 
shaped and vicious, but hardy. All these p< nu s < t the Deccan and ; 
KarnAlak were much employed in the Persian eampregn **f 1850-57, the ’ 
Abyssinian campaign of it>f)j- 08 , and the Afghan campaign of 1879-S0, ! 
and on each occasion their numbers suffered considerable dmiruhon. 

Ponies of the Himalayan Regi »wj.— Several u vfinct breeds occur m 
the North of Ind»a and .adjoining territories, all of \\h*ch are s Vvahle owing 
to their powers of endurance, their weight-carrying capah I 1 es and their 
sure-footed ness. The Ghunior Khund is a breed of thr d^tr.cts adjoining 
Lahoul and Spiti, employed almost entirely for saddle purposes. It is of 
two varieties, one small, never above 1 hand* high., the other 13 to 13J 
hands, which is imported from China and i<= mote h'ghlv esteemed tha». . 
the small breed peculiar to the country. The Giunt is virr.ngly made, 
exceptionally sure-footed and hardy, but is said to he \er\ hard-mouthed , 
and frequently unmanageable. It is, however, spec ,aily vain- -.hie in hu.y ; 
regions, owing to its extreme hardiness; indeed, it requin spittle it anv 1 
care. The ponies, except the xearlings, which are housed, are kept out .i!l ; 
winter, and five on the roots of stunted hushes or any other nourishment J 
they can pick up after scraping away the ov« tly »ng snow. 

The Y AkKANiT pony is a breed that is raised in great numbers all over 
its native country, and is distinct from, though it very much resembles, b *' 
YAbu of AfghAnistan. Its chief points are short or medium height, round 
hanreband deep chest, with full quarters and thick limbs, and its general 
appearance is that of a miniature English cart-horse. Vx ,0 the ghunt 
it is an admirable pack-horse, and is inured to carrying heavy loads 
•it a peculiar jog-amble of about five miles an hour. When not urged 
beyond its natural pace it has great powers of endurance. In the verna- 
cular of the country this ponv is known as toficido or u roadster” in 
distinction to the arghumdc or " thorough-bred, 1 ” the latter of which are 
Turkoman, or Andijan horses, in the possession of the chiefs 01 more 
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wealthy inhabitants. The pony in Yarkand, unlike that in India, is not 
only employed under the saddle or pack, but is also used in the plough, 
and in harness. The natives haw distinctive names for the several 
colours of pony, and have preferences for certain sorts, " tunk ” or ohesnut 
being considered the best and most hardy. At the time of the Mission 
in 1873, the price varied from R40 to K150. 

The Kashmir pony has long been known and appreciated for pack 
and riding purposes in the hills. Drew mentions those of Baltistdn as 
being particularly good, writing— M They stand about 12 3 or 13 hands 
high ; for their uze they are rather large boned ; they are compact in 
make; they have a broad chest, a deep shoulder, a well-tormed barrel well 
ribbed up, and good hind quarters, and a small, well-shaped head. They 
are good at hill climbing and at polo they are very active ; they are of 
good heart, going long without giving in/' 

The BrrrTiA pony is a strong-boned, powerful, and very useful, hardy- 
breed, largely emp’oyed as a hill pony in North-Kastern India. It is larger 
than those of the more Western liiniAlay a, reaching a height ot 14 hands, 

Burma. — The ponies of Burma, w hich are small, hardy, and exceedingly 
tractable, are said to he all importations from the J^han States, from 
whence large numbers are exported to Burma every year. They are, 
however, generally know n as Pegu pomes, presumably because they arc* 
exported thence to India. In Burma they are generally employed for 
drawing carriages, which, however, are only used in towns with roads. 
Their char icteristic pace is an unbroken run,* in whuh the shoulders stem 
to roll from side to side. A few of the officials and richer people, rule, 
and the common people are all fond of pony-racing, not because they ride, 
or are fond of horses, hut because a race meeting affords them an oppor- 
tunity of indulging their inveterate gambling propensities. About 
are exported to India and the Straits yearly, where they are valued for 
their wonderful weight-carrying and enduring powers, and make good har- 
ness pomes Hurmao stallions have been introduced into Ahtnadnagar 
and P»>ona with the \iew of improving the breed of Deccan pomes. 

The Mikipur pony is generally considered the best of all fndan 
breeds under 13 hands. It is a small, mostly dun-coloured, animal, rarely 
exceeding 12 hinds in height, but possessed of wonderful powers of endu- 
rance and weight -carrying capabilities. It is probable, however, that the 
breed has deteriorated since the beginning of this century, at which time 
the Burma ns, during their invasion of the country, made every endeavour 
to exterminate the ponies which gave such powerful assistance in the lull 
warfare of the Mampuris. The Manipuris who, at that time took refuge 
in Kachar (many of whom have since settled there), withdrew with them, 
in their flight, as many of the ponies as possible. From that stock h.o 
been derived the Manipuri pony as met with in India, but the Cach.ir 
Manipuri is a very mu< h inferior animal to the more carefully bred pony 
in Manipur itself. In Manipur the strictest system of protection against 
inter- breeding is followed. The Maharaja allows m* pony to leave the 
State, and appropriates the best colts and fillies for his own stabler, hence 
the produce of his stud is extremely good. The ponies of the ^general 
inhabitants, however, are allowed to roam the country in flocks, fcre very 
much left to themselves, and uncared for, and Dr. Brown, in th<$ annual 
report for 1872, lamented the fact that the general breed was deteriorating. 
In 1830 Goxerninent sent one Arab stallion and eight stud-br«Sd mares 
to the then regent, Nur Sing, but they and their descendants have com- 
pletely died out, and seem to nave left no trace of their strain in the present 
breea. Before the Burman invasion at the beginning of this century, the 
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traffic in ponies between Manipur and that country formed a large and 
important trade* so it is probable that the Burman and Manipur breeds 
are closely allied, though now in many points dissimilar. 


BREEDS. 


Foreign Dreki> 8. — Besides these different breeds of Indian horses 1 
and ponies, many foreign breeds art 1 yearly imported in large quantities, of 
which the most important are Australians, New Zealand horses, Arabs, 
Persians, Gulf Arabs (out of Persian marcs by Arab horses), Turkomans, 
Cape horses, and Afghans or Kabulis. A few English horses are also an- 
nually imported for stud purposes, principally thorough-br«*ds, and Norfolk 
Trotters, the latter of which are extremely popular with native breeders. 
As an outcome of the large, and general importation of these different 
breeds, the foal at present reap'd by the zamindar contains a mixture of 
many bloods, with the natural consequence that the old characteristic 
breeds of various parts of the country are dying out. For accounts of the j 
results of thts cross-breeding, ana the relative values of the English S 
thorough -bred, Norfolk Trotter, Arab, or Australian as a sire, the reader ! 
is referred to the numerous and valuable Government Reports on hoise- J 
breed mg. i 

Domestic Asses exist in all parts of India, and are largely employ- j 
ed as beasts of burtkn, specially by the Dhobis or wash* rmen, potters, j 
mid tinkers. Asa rule the Indian donkey is badly cared lor, and ab- ! 
solutely no attention is paid to its breeding, with the natural consequence I 
that it is ‘•mall and unfit for saddle work. It is however, cheap (costing ' 
from K15 to K50), hardy, and readily picks up a sustenance from the i 
most unlikely ground, and consequently forms a valuable pack animal for ; 
the poorer classes of itinerary merchants, such as those nbov* enumerated. > 
A specially fine breed occurs in KathiAwar.of which the H/daror Jhalavad 
white variety is orv* of the strongest and largest. The Bhutia«, who come ‘ 
down from the higher Himalaya to seek employment during winter at | 
Simla anil other lull stat ons, bring with them a un small, dark or almost ' 
black donkey, with long shaggy hair. These appear to be useful animals | 
for load-carrying, but as they are not much larger than a good sized goat, ; 
they can only carry small loads. 

The donkey stalhons employed by the Govern me nt m mule-breeding 
are not country-bred, but of the much more valuable Arab, Persian, Italian, • 
and Spanish brre Is, which may cost as much as K \oo. 

Mule-breeding has been very extensively carried out bv the Govtr 
ment, since large numbers ate required for use with transport and moun- 1 
tain artillery Considerable diffitulty is, however, exn*r f enc<d in many 
parts of the country m inducing the zamindar to employ his mares for imie- , 
breeding purposes, owing to the fact that rearing mule* > considered i 
a degrading occupation \Vithgo<xl price* and every encouragement from 
those in authority, this objection is, however, beginning to lose its force, and 
large operations are now conducted, especially m the Rawalpindi and ! 
Jhefam districts of the Pan jab. An interesting paper on mutes was re- ! 
ee ntly read by Mr. d A. Steel, A.V.D.. before the Bombay Nat*. , 
History Socicfy, in which he contended that mules should be obtained for 
Government by importation from abroad rather than bv mule-breeding \ 
in districts where valuable races of hordes are bicd, but vt it might be J 
encouraged in places such as Madras, Bengal, and Burma, winch supply : 
no horses and few ponies. Of late years a considerable numU-r of mules ; 
have from time to time been imported by the Government from Persia, i 
the supply from India not having proved sufficient for the demand. This 
demand has steadily increased, and will in all probability continue to do j 
so, owing to the superiority of the mule as a strong, hardy, surefooted, 1 
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pie of the relative proportions contributed by each country, the figures for 
1887-88 may be here quoted : — 

Number. Value. 

Australia • 

IViia • ■ 

Turkey in Asia 
(. ape Colony . 
United Kingdom 
Oylun . t . 
South America 
Arabia . 

Austria • 

Italy • . . 

Aden 

0 • ■ a 

• • » • 

e • • • 

0 0 s • 

• • * • 

t • - * 

• 0 * • 

• 3*924 

. I,^J 

. <>40 

. 150 

• 33 

. 10 

6 

5 

5 

« a 

1 

K 

Mo*, 3 <*> 

5 , >;/>(*> 

3 * 3 S. 4 ,l o 

b- 7 * >*‘o 

3.' 35 

3 ,^x> 

2 ,i#tO 

5 'OOrt 

700 


TiiTaL 

. <V* 7 i 

2 A, .#2.405 


Of the total number, Efcne.il imported 2,591, value Rio,4i,v*0; Bombay i 
2,705, value K 10,41,270; Sind 28, value f< j 3,000 ; Madras 1,3*6, value ! 

K 4,0^,235 i Burma r, value K41 o. f 

'[‘be ro-ex ports* .*r* • u ?! ami uniinp'Tf.-jnt, tlv' averacre diir.ng the same Re-exports, 
period having b*vri v* horse®, v.V.ur K 56.80 1 ; a r«»r:->:df r..*,le falhrg- ■ 
nil frotnlhi! average lur the pris ed'; r.c b\<* \ * irs w h-ch wa* ), , r ..vs f value , 

Ky>,;B.t* "Hu <oun?ri-s rtceiv’.np those rt-i.\p«,rtx w«n- the f’n Jed King- ’ 
doru, Ccvbu:, Stra ta St tt lemon 1 .'., Z.*iu:b.s.r ( and Austral* i, tie ff-rm-r 
* ountrv importing those of gnMfst v.-.h:e flais, n i.-b/-'* h. tl ough the. 
total export of i>>rugn horst.s to l b^ t'rwd K-r.gd .m w,« ..rJ\ x«,, the 

v.ilr.c w.i* Ki7.i>* h ‘». 01 ap average of K 1 ,7^- ' |>* r hor*<\ Thr f .urj..Vf p rts 
of iikh/t all taUv part m this re-exj.. t-.idv, < .ikniia hr*\ r,y U v ( h :r f ..hare : 

Wh Ir the exp* .rial ion of I -n gn t-.or^s *d<- ( * s 1 f dorg • ts ov-ru' tl-.t past Exports, 
hvr >e;irs* that of 1 •■un!r\ -bred- „ th* ugh • .nail, l...“, n .r„ rc-wl 

dur rig the same pef'od. '1 fsus thr a vosagr f* •* iht* |> r t - d under u’r side ration 
v 'is O70 ho; «**■», value Ki,u, 41 - ir voirjuriM n w.ti. \. .tM\, value 
Ry,8‘,8for the hve yv.vs endimy ibSi-s*. llunr.i ^pWvir* i*> have i ; 
largo, t vliare of tins export trade. Ii.mm* in si 5 1 1> hor^ * 

value KSS,i3i* out of a total ot 770, value* K t In the sa:v.c 
)var CaliutUi exported 207 l.wr^es, value Ks?/'73; M idr.is 51, vaivc ’ 

Ui.S/o; and Bombay 2, value Kjm<>. 'I lu- chief inm.r:;rg countries ’>n *hc ; 
s.-.rne year worr* the Strn.ts Settlements with 717, value K1.5S.1s34 j (>\it,n 
with 44, value K 2,^40* and ( Inna w.th I, \alue Ki ,oi>\ while • »t J'-er countries . 
import, d an aggregate «.f q, v:ih:«* K 1,550. 

It would svtin. from those st.it isth*x t that the only demand for cc.antrv- 
breds is for low p:u:rd« and pmhaUU small, penus, u demand which \* ; 
principally met by the . upply tnmi Burma. 

Horse chesnut, See -/Esculus HippocasUnum, Li'in. ; Vul. I.» 127. j 
Horse gram f see Dotichos bifloras. Linn. ; Vol. 111., i;>. j 

Horse-radish) or Cocblewia Armorac ia, Linn, y Cki cifcr*. d37 

•A perennial plant, common in moist places in Kurope, md occasionally ; 
grown as a vegetable in India, Its rout is officinal a the Indian j 
Pharmacopoeia, and is imported for use. Internally it is stimulant, sudori- j 
fic, and diuretic; exlcttiauv applied, irritant andve^'cant ; when chewed it is I 
sialagogue. It is prescribed for atonic, dropsical, and rheumatic affections, j 
scurvy, &c,, internally and loc«illy v chewed in substance, for toothache, 
and as a stimulant embrocation or cataplasm in paralysis, Ike, (Indian 
Pharmacop<xia t aj), 
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Horse-radish Tree, see Moringa pterygosperma» Gcerfn* / Mokingkje ; 
Horse-tails, see Eqwsetum, Vol. III., 35 a. [Vol, 


House-Building.— The following list contains the chief timber trees 
employed in India for this purpose. For a description of their respective 
properties and uses, &c., the reader is referred to the separate articles on 
each in their alphabetical positions in this work : — 


House-Building, Timbers used for— 


Abies WebbuMMu 
Acacia Catechu. 

A. dealbata. 

A. ferruginea. 

Acrocarpns fraxinifolius. 
Adenanthera pavonina. 
f Adina sessilifolia. 

jEscuIus iudica. 

! Afzelia bijuga. 

Albizzia amanu 
• A. Lebbek. 

A. procera. 

A. stipulatA. 

Alseodaphne sp. 

Aitingia excelsa. 

: Amoora cucullata. 

Anogeissus acuminata. 
Anthocephalus Cadambn. 
Artocarpus hirsuta. 

Averrhoa Carambola. 

J Bambusa Balcooa. 

Bamngtonta racemosa. * 
Bassia latifolia. 

Bauhinta purpurea. 
Beilschmiedia Roxburghiana. 
Betula Bhojpattra. 

Biachofia javanica. 

Briedelta montaua. 

B. retusa. 

j Bruguiera gymnorhiza. 

Buchanania latifolia. 
BuckJandia popuinea. 
j Calophyllum spcctabile. 

; C. tomento&um. 

Capparis aphylla. 

Carapa moluccensis. 

Carey a arborea. 

Casearia glomer&ta, 

! Cassia timoriensis. 

j Castanopsis rufescens. 

r Cedrela Toons. 

; Cedrus Libani, var. Deodars. 

Ceriops Caadoileana. 
j Chaetocarpus castaneiecarpus . 

ChrytophyUnm Roxburgh!*, 
j Ciiuuunomum sp. 
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Cinnamomum sp. (C. ? Parthe- 
noxylon. J/ciajj*.). 

Cocos nucifera. 

Cordis Rothii. 

Cratoxylon neriifolium. 

Cupressus torulosa. 

Cynoraetra rantiflora. 

! Dalbergia Unceolaria. 

j D. paniculata. 

j D. Sissoo. 

| Daphnidium elongatum. 

• Dendrocalamus strictus. 

! Dillenia indica. 

j D. pentagyna. 

1 D. retusa. 

! Diospyros ehretioides. 

D. melanoxylon. 

Diptcrocurpus status. 

D. tuberculatus. 

D. turbinatu5. 

D. zeylanicus. 

Doltchandrone falcata, 

; D. stipulata. 

| Doona zeylanica. 

Ehretia la; vis. 

E. Wallichiana. 

Elaeocarpus ianceaefolius. 
Engelhardtia spicata. 

Eucalyptus Globulus. 

Eugenia JamboUna. 

E. operculata, A\> >b. ; var. 
operculata, proper. 

E. tetragons. 

Fagrsea fragrans. 

F. racemosa, 

Feronia Elephantum. 

Ficus bengalensia. 

F. retusa. 

Filicium decipiens, 

Garcinia speciosa. 

Gaxuga pinnata. 

Gluts efegans. 

Gmelixxa arborea. 

Hardwickia binata. 

H. pinnata. 

Heri tiers littorali*. 
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Heritiera Papilio. 

Hope* odorata. 

H. parviflora. 

Ixora parviflora. 

} uglans regia, 
uniperus excelsa. 

Kydia calyciaa. 
Lagerstraemia FI os -Regina*. 
L. hypoleuca. 

L. parviflora. 

Litscea zeylanicsu 
Lophopetalum Wight ianum. 
Machilus odorati&sima. 
Msesa montana. 

Mangifera indica. 

Marlea begonuefoita. 
Melanarrhoea usitata. 

Melia dubia. 

Melocanna bambusoid**. 
Mesua ferraea. 

Michelia Champaca. 

M. excelsa. 

Mimusops Elengi. 

M. indica. 

M. littoralis. 

Myristica tnalabarica. 

NysM sessiliflora. 

Ougeinia dalbergioides. 
Phoebe attenuate. 

Phoenix aylveatris. 
Phyltanthus Emblica. 

Pinus excelaa. 

P. Khasya. 

P. longifolia. 

Populus euphratica. 

Premna longifolia. 

Prosopia spicigera. 
Pterocarpua Marsupium. 

P. santaiinus. 

Pteroapermum suberifoliuin. 
Quercna aonulata. 


Quercus dilatata. 

Q. fenestrate. 

Q. GriflithiL 
Q incaaa. 

Q iameUoaa. 

Q. lanceaefolia. 

Q semecarpifolia. 

Q serrata. 

Q. spicata. 

Rhododendron arbor earn. 
Salix daphnoides. 

Salvadora oleoides. 
Sapindus emarginatua. 
Schima Wallichii. 

Shorea obtusa. 

S. robnata. 

S. siamensis. 

Shorea Talura. 

S. Tumbuggaia. 

Sonneratia ape tala. 

Soyxnida febrifuga. 
Stephegyne parviflora. 

S. sp. 

Stereospermum chelonoidea. 

S. auaveolens. 

S try chaos potatorum 
Symplocot lucida. 

Tectona grandis. 

Terminal ia Arjuna. 

T. belcrica. 

T. Chebula. 

T. citrina. 

T. myriocarpa. 

T. toznentosa. 

Utmua integrifolia. 

Viburnum erubescens. 

Vitex alata. 

V. altiasima. 

Wend lan dia exserta. 
Wormia triquetra. 


HOVEN1A 

dulcis. 

HOUSE* 

BUDDING 

TIMBERS. 


i 

) 

? 

t 


f 

! 



HOVENIA, Thumb. ; Gen. PL, 1 ., 37S. 

A genus of the Rhasmneai which has only one *pecics, distributed over 
China, Japan, and the Himalaya. t 

Hovetlia dulcis, Thunb,; FI. Br , Ind., 640; Lamk., III .. /. /j/ , 449 

T.hk Coral Tree. [ Riiaiinex. 

Syn.— H. AcaaaA, Lind l . ,* H, iKaguAMS, DC. 

V*tn.~~”Sicka, Hind. ; Ckamkkn, Pb. 

References.— ’Boxb^ FI. Ind., Ed . C B.C., 211 ; Brandis, For, FI., 94; 
GambU,Man. Timb., SS ; Foyle, 111. Him. Bot. t , Atiinum, Him. 

Dist , S07, 7t7 i Atkinson, Rc. Prod, of N.-W. P t Ft. V., 55 ; Balfour, 

Cyclop., It., Jl6 ; Treasury of Bot ., $99’ 

Habitat.— »A small unarmed tree, about 30 feet in height, with a straight 
trunk, and broad rounded head, found in Inc subtropical Himiiaya from 
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Chamba and H&zAra to Bhotdn, at altitudes of from 3.000 to 6,500 feet. 
It is also frequently cultivated. The tree flowers in ApriUMay, and pro- 
duces a ripe fruit in July. 

Food.— The fruit consists of a capsule with three seeds, resting on an 
enlarged, arched pedicle, the size of a pea. which is soft, fleshy, and contains 
a sweet juice. This pedicle is edible, having a pleasant flavour like that 
of a Bergamot pear. 

HOYA, Br. ; Gen. PL , //., 77 6. 

Agenus of twining, pendulous, or rambling and rooting, rarely erect, shrubs, 
comprising about 60 species, natives of tropical Asia, the Malay Peninsula, and 
Australia. Of these about 40 a re indigenous to India, but few are ot economic 
interest. Several of the species, however, are cultivated on account of the 
beauty of their flowers, under the popular name of Wax-plants. 

Hoyapendula, Fl . Br. Ind., IV., 61 ,• IV/., Ic., /. 474 ; Asclrwade*. 

Syn,- -Asclepias pen pula, Roxb. 

Vera. — Dodi, hiran dori, Bomb. ; Nasjera patsja, Malay. 

References. — Roxb. , Ft. Ind Kd. C B.C., j $3 ; fir Gibs., Bomb. Ft., 
l£2 ; Lisboa, U. Fl. Bomb., 233 , Bat four, Cv< l >p , //., 1 16. 

Fibre.— The plant is said by Lisboa tu yield a useful fibre. 

H. viridiflora, /?. Br sec Dregca volubilis, Bentk.\ Vol. III., 193. 
HUGONIA, Linn. / Gen. PL, /., 243, 9^7. 

A genus of climbing shrubs of the Natural Order Linp^f, comprising 
about six species, natives of Tiopica! Asia, Africa, and Australia. 

Hugonia Mystax, Linn. ; FL Br. Iml., I., 413; Wight, 111 . , /. 32 ; 

Syn. — Hlgonia obovata , 1 /am. L 

Vera. —Atfure, Tam. ; Gatrinta, (iron jpotike, vend a pa, kdki Lira, Tkl. ; 
Modern canni , Malay. ; Bugatteya, Si NO. 

References.— A1/0. & Gib*., Bomb. Ft., n ; Rhcede, Hort. Mat., II., i. 
tg ; FJliat , FI. Andhr., $<S, 182, ic /3 ; Drury, U. FL, 249; Balt our. Cy- 
clop., II., 1 18. 

Habitat.— A rambling leafy shrub, with handsome, golden yellow 
flowers, found in the Western Peninsula from the Konkan to Travancore, 
and in Ceylon. 

Medicine.— The bruised roots are employed externally in reducing m- 
flammatory swelhngs and as an antidote to snake-bites. In the form of 
a powder it is administered internally as an anthelmintic and febrifuge. 
Tne bark op tup. root is also employed as an antidote to poisons. 

HUMBOLDTIA, VahL ; Gen. PI., /., 579. 

A genus of small unarmed erect trees, of the Natural Order Lkgumino*.*, 
comprising four Indian species, natives of Southern IndtA and Ceylon. 

Humboldtia unijuga, Bedd. ; FL Br. Ind., II., 374; Legvminos*. 

References. — Gamble, Mai. Tim/}., 1 IS ; BMnme, Fl. Svtv., t tS,h 

Habitat. — A large tree of the Travancore .Mountains, found at altitudes 
from 3,000 to 4,500 feet. 

Structure of th- Wood.— Hard and durable ( BtdJomt ). 

HUMULUS, Linn. ; Gen. PL, III., J56. 

A genus of perennial, twining, scabrid herbs, of the Natuial Order UHTI* 
CACM, comprising two spetics, one Chinese and Japanese, the other thp much 
cultivated Hop plant. 

Humulus Lupulus, Linn.; Fl.' Br. Ind., V., 4/t 7; Bent, tst Trim., 

The Hop. [Med. PI. , 330; Ueticace*. 
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HUMULUS 
LuduIus. 


References.— SUwari, Pb. PL, 216; DC., Origin Cult. PL, 162 ; Aitcki- 
son, Botany o f Afgh. Del. Comm., 109 / Pnarm. Ind., 214; Ainslie , 
Mat. Ind., I., xxit . ; O'Shaughnessy, Beng. Dispens., $ 79 ; Pluck. & 
Hanb.. Pharmacog 55 r / V. S, Dispens i$tk Ed., 6. 30 , 744*90$ : Year- 
Book Pharm., 1874* 6*9 ; I& 78 , 223 ; 1879, 466 ; Baden Powell, Pb. Pr., 
24 7 ; Atkinson, Him . Dist .. 7 <h : Boyle, Prod. Res., 427, 428 ; Liotard , 
Hole on Hop Culture in India, t 883 ; Balfour, Cyclop 11 ., tot / Smith, 
Did., *1$; Treasury of Bot., I., fat ; Morton, Cyclop . Agri., II., 42 / 
Kero Off. Guide to the Mus. of he. Bot., 120 ; Journ. Agr%. Hart. Soc., 
I., 204: Transactions, Y.,46 j Quartly. Journ . of Agri., V. { 1 834-3 S), 
5/0 ; XL (1840), 41,122; Madras Board of Rev. Procgs June 1st , 


1889, No. 266, 7 / Nilgirt Bot. Gardens Ref t., 188 $-84 ; Chamba 
Administr . Rept., 1884-84 ; Special Reports Conservator of Forests, 
Pant 4 b, 1889 ; Dir. of Land. Rec. and Agri., N.-W. P. and Oudh ; J. 
H. Lace, Esq , Quetta. 

Habitat.— A perennial, twining, scabrid herb, much cultivated in manv 
parts of the world. A considerable amount of difference of opinion regard- 
ing the origin and present indigenous occurrence of the hop appears to exist 
amongst botanical writers. Thus in the Flora of British India it is de- 
scribed as native of North America, ard perhaps of Northern Asia, w'hile 
other authors agree in its being also indigenous to Europe, and certainly to 
Northern Asia. DeGandolle writes : ” The hop is wild in Europe from 
England to Sweden <*.■> Ur south as the mountains of the Mediterranean 
basin, and in Asia as far as Damascus, the south of the Caspian Sea, 
and of Eastern Siberia, but it is not found in India, the North of China, or 
the basin of the river Amur/ 1 He also mentions m a footnote, and 
apparently concurs in, the statement of Maximowicz that the plant is 
indigenous also in the east of the United Stales, and the Island of Yeso. 
The learned French writer, in support of his theory against the plant being 
an introduction into Europe (icm Asia, points out that its names in the 
different languages of Europe cannot possibly have been derived from one 
root, a circumstance which tends to confirm the idea that the hop existed 
in Europe before the arrival of the Aryan nations. The general consensus 
of opinion appears to be in favour of DeCandolle’s view'. With reference 
to the statement of the Flora of British India that it is perhaps indi- 
genous to Northern Asia, it may be remarked, that the plant was found Eh 
A itchison while with the Afghan Delimitation Commission, forming, wit' 
other shrubs, impenetrable hedges over the whole Country between the foot 
of the mountains at Asterabad and the Caspian Sea. j 

History.— It would seem, from the evidences afforded by philology, , ! 
that the Hop plant was known and employed for some purpose long' 
before it was used in brewing, but < n this subject ancient authors throw ! 
very little light. CeOandolte remarks that, judging from the Italian Mme 
lupulo, however, it would appear probable that the plant was one of the 
vegetable* mentioned by Pliny under the name lapus siltctarius. Hop 
gardens are first mentioned in an act of donation made by Pepin, father of 
Charlemagne in 708. In the eleventh century Bohemian and Bavarian hops 
became famous, and in 106c) William the Conqueror is said to have made 
a grant of hops and hop lands in the county of Salop. FlUcktger -nd 
Hanbury, in their interesting account of the history of the plant, write : 
u A* to the use made of hops in these early times it would appear that 
they were regarded in somewhat of a medicinal aspect. * ■« the Herbarium 
of Apuleius, an English manuscript written about A, D. *050, it is said of 
the hop (hymcle) that its good qualities are such that men put it in their 
usual drinks j and St. Mtldegard, a centurv later, states that the hop 
( hoppho ) is added to beverages, partly for its w holesomencss and bitterness, 
and partly because tt makes them keep." As in the case of several other im- 
portant plants, the use of the hop appears to have come under legal restric 
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tions as it began to be largely employed. Thus in the reign of Henry VI. 
(1435-26) an information was laid against a person for putting into beer 
“an unwholesome weed called an hoop/* and tn the same year Parliament 
was petitioned against "that wicked weed called hops*' (Fluckivtr and 
H anbury ), Notwithstandi ng these restrictions and regulations, t he degree of 
utilisation of the plant increased, till m the reign of Edward Visits cultiva- 
tion was directly sanctioned by an Act of Parliament. Since that time it has 
become more ami more regarded as an essential constituent of beer, and 
the cultivation of the plant has steadily increased in extent and importance, 
till in 1873 the area under the crop in Kent alone was 313,040 acres. 

Cultivation. — As already mentioned, the hop is not indigenous in India, 
and its cultivation is still only experimental. The first trial appears to 
have been made at Dehra Dun, with plants obtained by Lord Auckland, 
presumably about the year 1840. Since then it has been attempted in the 
Upper Chenab region of the Panjdb, Kashmir, and many other places with 
more or less success. Owing yery probably to ignorance in selecting the 
best localities for the growth of the plant, and partly also to want of know- 
ledge of the best methods of cultivation, the attempts made in many parts 
have not been pecuniarily successful. Thus Dr. Stewart writes : "In 1851 
Lowther proposed its introduction into Kashmir. It has been successfully 
cultivated in Dehra Dun for many years, so far as mere growth is con- 
cerned, but heavy rain at the flowering period prevents the flower from 
reaching perfection. As to the quantity and quality of the powder on which 
its value depends, the results have on the whole been unsatisfactory. 
Within the last few years the plant has been tried at Kyelang and Kilar 
in the arid tracts of the Upper Chenab, and it has flourished. But, un- 
fortunately, it has been found out, after several years' care, that the sets, 
introduced at the latter place, were those of male plants, so that the experi- 
ment has still to get a fair trial there !** Up to the present time the efforts 
to cultivate hops appear to have been accompanied by the greatest degree 
of success in Kashmir (which in 1883 exported is.ooolb. to one of the 
Himilayan breweries*, and inChamba, the Administration Report of which 
for 1883-84 contains the information that the cultivation of hops, recently 
tried as an experiment, had proved successful, the crop raised haying 
been of such excellent quality as to obtain a medal at the Amsterdam Exhi- 
bition 5 and in 1884-85 it is further reported that efforts continued tube 
rewarded by success, 63 maunds having been sold to the Murree Brewery 
Company for 1*2,770. Mr. Liotard in 1883 wrote a note on the subject, 
pointing out that owing to the rapidly increasing brewing industry in India 
and the high price of imported hops, the cultivation of the crop offered an 
admirable field for enterprise. The following extracts from his report 
show the points in which Indian-grown hops were found to be deficient, 
and indicate the localities in which the cultivation ought to prove most 
successful 

“In October last, small samples of hops received from the Chamba 
State (PanjAb), were distributed to some 01 the Himalayan breweries for 
opinion. 

" The opinions recei^d vary somewhat as to the quality of the samples, 
but they lead to the following conclusion : — 

“Some of the samples were over-ripe and discoloured ; others were of 
good quality and aroma, worth about £15 per cwt., and quite suitable for 
brewing ordinary beer. The Rower was apparently of healthy growth on 
th # * whole, but was poor in pollen, owing probably to its having either been 
gathered over-ripe or to its having suffered by damp or cold winds. The 
general conclusion is that, if the samples had been gathered properly# they 
would have answered very well. One brewer wishes to have a few cwts. 
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at £15 per cwt , in order to make a separate brew with them ; and others ! 
ask for quantities larger than those sent. The suggestion is that samples ! TIOM. 
should be procured from the vines directly the burr turns a fajr straw 
colour (if left until brown they are spoilt);" and they should be lightly 
packed in cases or bags, the drying to be done within six hours of picking. 

“ As to futureaction it is said that if hops, of such quality as the sam* 
pies must have been hefore they were spoilt, can be produced in any quan- 
tity in the Panjab or in districts in the neighbourhood of breweries, there is 
no doubt that they would handsomely pay to cultivate. 

M Experience has, however, proved the inutility of attempting to grow ; 
hops in any part of the Himalayas visited by heavy rainfall at a time j 
of the year when the pollen is exposed to be washed off. But in Him4- j 
la\an tracts which escape the violence of the summer monsoon there 1 
appears to be a very good chance of success. The question whether any ! 
tracts in the Nilghiris arc suited to hop-growing is one which is under! 
enquiry. i 

M 'There does not appear to be any reason why India should not produce i 
hops for its own breweries in those Provinces ;n which suitable localities 
can be found, and European settlers ;n the hills might be induced to 
take up the subject. 7! -t growers would find a ready market for their 
hops is sufficiently shown by the large and increasing demand.” 

Since the date of Mr. Lrotard’s paper, enquires have been made re- 
garding the success or otherwise of hr p cultivation in the various regions 
in which it has been attempted ; m answer to w hich the following replies 
have lx-en received, 

1 . Fr ,m thf Conservator of Forests, Panjab “ The cultivation of Hops 
was tried hv Oolonel Rennick in Bajauia, nut was abandoned <«n account j 
of the cost of hop poles. The Murnre Brewery abo made an attempt near 
Abbottabad, which was apparently -successful; but was not continued, j 
Hops were also introduced into I\ilar in Chamba by Mr. Elies, where i 
there arc now some five acres under white hnc cultivation ; the gardens 
chiefly belong to the Raja, though some zamindars at Re and Pontu have 
grown them remuneratively : tnc chief market is at Dalhouste.” 

2. From the Director of Land Records and A^ricuitutc, Df orth-West ' 

Pr^inces and OuJh . — * 4 Hops have not been grown with any commercial , 
success in any part of these provinces. 1 here are certain tracts in the Raja • 
of Tehn's territory and in the villages of Badnnath and Kedarnath tn 
British Garhwal, where it is believed that hops might be cultivated witn 
success, but until the roads arc improved and rendered fit for mule 
carriage the cost of transport must absorb all profit/’ 

With reference to Mr. Liotard’* suggestion that the crop might possi- 
bly be profitably cultivated on the Nilghiris, it is disappointing to find in the 
report of Proceedings of the Madras Bo.*rd of Revenue, dated 1 st June 
i&tq ( lhat several attempts have been made to introduce the cultivation but 
without success. 

It would thus appear that the onU districts which have up to th*s time 
shown any promise of attaining success with hops aie Chamba and , 

Kashmir. The present rapid increase in the demand for hops for brewing 
purposes is likely, however, to induce further endeavours >n the part of 
planters, European and Native, and it is to be hoped that w< greater care 
in the selection of suitable localities, and in methods of cultivation, the 
crop may yet become J more generally remunerative one. 

Medicine.— The officinal parts of the hop are, the dned strobiles of *!f**l£j*p' 
the female, plant called Lupulus or hop, in tne British and Indian Pharma- - 

copoei*. and Humulus in the United States Dispensatory ; and also in the 40* 
latter, Lupulina, or the yellow powder separated from the strobiles. 
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Medicine and Chemical composition of Hopa. 


The strobiles, as found in commerce, are more or less broken up and 
compressed When fresh they have a pale yellowish green colour, an 
agreeable, peculiar, somewhat aromatic and narcotic odour, and a bitter, 
aromatic, pungent, and feebly astringent taste. When handled, or more 
especially when nibbed between the fingers, they have a sticky feel, and 
their odour becomes more evident. But by keeping, their odour becomes 
less agreeable, or even unpleasant, owing to the formation of a little vale- 
rianic acid. At the same time they lose their greenish yellow colour and 
fresh appearance, acquire a brown tint, and frequently a spotted appearance, 
and finally become weaker and of inferior value (BentUy and Trimen), 

Chemical Composition —Over and above the constituents of the 
glands, or lupulina, which will be described below, the scales of the stro- 
biles contain lupulo tannic acid in the proportion of from 3 to 5 per cent., 
a minute quantity of trtmethy lamine, and a liouid volatile alkaloid, narmd 
by Qriessmayer lufuline , and said to have tne odour of the opium deri- 
vative coni a. Etli further demonstrated the existence in hops of arabic acid, 
phosphates, nitrates, malates, citrates, and also sulphates, chiefiy of potas- 
sium. 

I he yellow powder separated from the strobiles, — Lupulina -consists 
of minute, shining, translucent glands, in which the medicinal properties 
of the plant essentially reside. The powder is obtained by stripping <.»tf 
the bracts, shaking and rubbing them, and then separating" it by means of 
aseive. The product thus obtained is yellowish brown and granular, with 
the agreeable odour and bitter taste of hops, easily we tted by alcohol 
ether, but only gradually by water. Chemical!), Lupulina consists prin- 
cipally of wax and two resins, one of which is crystalline and unites with 
bases, while another is amorphous and brow n, and is closely associated 
with the bitter principle. The medicinal virtues, however, appear to reside 
chiefly in a volatile oil and a bitter principle . both of which may be 
extracted by alcohol. The latter has been variously named Input in, 
lupulite , and humuline, but was first separated in a pure condition by 
Lermer, who called it the bitter acid of hops. It crystallizes in large brittle 
and rhombic prisms, possesses in a marked degree the peculiar bitter taste 
of beer, and is probably the tonic principle of the plant. The volatile oil 
may be readily obtained by distilling hops with water, the yield varying 
from c to 2 per cent. It contains a substance called valerol, which readily 
passes into valerianic acid (the cause of the disagreeable odour of old 
hops), and the entire oii rapidly reunifies on exposure to the air. For 
this reason Lupulina, which owes much of its medicinal properties and aroma 
to this oil, ought to be used fresh, and when kept for some time ought t‘> 
be preserved in closely-stoppered bottles. 

Medicinal Properties. — T herapeutically hops possess tonic, seda- 
tive, and also to a small extent astringent, properties. They are ♦admi- 
nistered chiefly in the form of tincture, infusion or exlraU incases of 
atonic dyspepsia, nervous affections attended with sleeplessness, hysteria, 
intermittent fevers, and rheumatism ; while lupulina exercises a marked- 
ly beneficial influence in cases of spermatorrhoea, chore !cc, and enuresis. 
Since the narcotic property appears to reside chiefly in the volatile <$), a pil- 
low stuffed with the strobiles, but wetted with alcohol to prevent rustling, is 
sometimes employed to prevent restlessness and induce sleep. Advantage 
has also been taken of the anodyne property of tly* oil In the preparation of 
external applications, poultices, or fomentations for punful swclhftgs and 
inflammation, and an ointment for cancerous tumours. Neither the stro- 
biles, nor the granular powder, are, however, employed extensively alone 
in European medicine, though they are valued as adjuncts to other drugs. 

Food.— The chief consumption of hops is in the manufacture of 
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beer and ale, for an account of their employment in which the reader is j 
referred to the article on *• Malt Liquors.'^ 

Trade — The steady increase of brewing in India has occasioned a ! 
continuous and rapid development of the amount and value of the im- 
ports of hops into the country. Thus the average import for the five years 
ending 1882-83 was 2,525 cwt., valued at £2,95,108, while that for the five 
years following was nearly double, vi*., 4401 cwt., value £3,59,022. The 
highest import up to the year 1887-88 was in that year, and amounted to 
5,838 cwt , value £4,74*345. The countries growing and exporting hops 
appear to be increasing in number, thus in 1882-83 our imports were 
obtained only from the United Kingdom, Italy, and China, while in 188;- 
88. Austria, Australia, and Ceylon each formed an additional source of 
supply, and the article obtained from Australia appears to have been 
much the most valuable ; at all events it fetched much the highest propor- 1 
tionate price. Out of the 5,838 cwt. imported in that year, the United \ 
Kingdom furnished 3,968 cwt., value £3,10,349; Italy 1,163 cwt., value j 
£79 (>42 ; China 357 cut., value £50,264 ; Ausiria 203 cwt., value £ 1 1*750; j 
Australia 125 cwt , value £20,720; and Ceylon 22 cwt., value £1,620. ! 

HUNTERTA, Roxb . / Gen. PL, II 698. | 

A genus of glabrous. trees belonging to the Natural Ord^r Ai’oCYNACcar, j 
anil comprising three Indian species, of which only one is important. | 

Hunteria corymbosa, Roxb. ; /?. Br. Ind., 111 ., 637 ; Wight, It., j 

[ /. 428 ; A POO K ACE*, j 

Syn. — H untfria fttvi.ANiCA, Gardn . ; H. i.ante(m.ata, Wall., Cat., i6u 
At.VXIA KoXBtiROHIANA, Wight, fc. t t. 12Q4 ; ( ’t\ NOPOC.ON L ’ NTEOLATl'M . ’ 
Kur», For. FI., 11., m ; rAMKRNaEMONTASA SAtU (FOLIA, MW/.; T. 
pAVtvt t'l.oKA, firth, /lev nr. 

References. — Roxb. , FI. ind., FA. C B. C. % 233 ; Kurg, For. FI. Burm., I 
11 . *77 : Bed dome. For. Ft., 11., t. 26 5 ; Thvaites, hn. Crylon Pi., 191 , ' 
Balfour, Cytt< 4 >., 11., \ 2 t. j 

Habitat. — A tree uith slender smooth branches, inhabiting the Deccan j 
IVn.nsula, Tavoy, Penang. (>\!on, and Tenasscrim. 

Structure of the Wood.— f'ine, dose-grained, and hard, resembling , 
boxwood (Thwaites). It ansuers well for engraving {Beddvme). 
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HURA, Linn.; Gen. PL, III., 339. 

Ap*nu*ofth* FoPHORUt ack.*’, having i\o Indian representative, but of 
which one specie* has been introduced irom the West Indies. j 

Hura crepitans, /.»»«.,• DC., Prodr., 1229; Ei-phorbuck.*. ! 45^ 

S\NHBOX Trf.k. ; 

References.— V 'oigt, If^rt Sub. Cal., ihi ; Pal*. «* > Gibs., Bomb. Fi. 

Suppt., 76 ; Smith. Du., 3t*< ; 7 Watury of Boi , /-, AV. j 

Habitat. — A small armed tree, from 30 to 4.0 feet h:gh, having a feu j 
prickles on the stem, indigenous m Tropical America, and introduced into , 

India from Jamaica. 

Oil. -A dear, pale-coloured fluid oil is obtained from the seeds, but »t< - OIL. 

properties, are as yet not well known. Since the whole tree abounds in an . Seed*, 

extremely poisonous nulkv juice, which when applied to •* o e\ecau<c.s; 459 
almost immediate blindness, it appears probable that the oil u.a> partake ■ 
of the same deleterious properties. j MED 1 CIKS. 

Medicine. — The sekd.s are emetic, and in a fre«h state violently pur- Seeds, 

pfllive, a properly which, however, they seem to lose when dried. The oil d60 

" s; nd N> fie a useful though very drastic purgative, 20 drops equalling in 6tl. 
action half an ounce of castor ml, 4^* 
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Structure 0 i the Wood.— Soft and friable ; the hollowed trunks are said 
to be employed in the West Indies as vats for cane juice. 

Husks of the Scripture, see Ceratonia Siliqua, Vol. II , 254. 
HYDNOCARPUS, Garin Gen. PL, I., 129. 

A genus of trees belonging to the Bixineae, and comprising about six 
species, inhabitants of Tiopical Asia. [ /. gjj ; RixlNKM. 

Hydnocarpus aipina, Wight; FI. Br . Ind., 197 ; Wight, Ic. y 

Vem.— Kastel, Mar. ; M dratalti, Nilghihis ; Tar at hi, sannasolti, Kan. 

References. — Brdd., Ft . Sylv.,t. 77 Gamble, Man. Timh , t6 ; Tkwaites, 
Kn. Ctylon Fl, w /p / Trimen, Cat. Ceylon Ft., 6; Indian Forester, 
ft., 22, 2J f Balfour, Cyclop If., 136; Bombay Ga**lteer,XV . ( Kanara ), 
Ft. 1 ., 71. 

Habitat. — A large tree, 70 to 100 feet in height, common on the Nilghiri* 
up to 6,000 feet, found also on the Calcad hills, Tinncvelly, at an elevation 
of 1,500 feet, and probably throughout the western ghats of Madras ; also 
in Ceylon at an elevation of 1,500 feet {BedJome). It is also mentioned in 
the Kanara Gazetteer as growing »n the forests of that district. 

Oil. — The seeds yield an oil, which is employed for burning in Karu.ir 
( Ka nara Gazette* r) . 

Structure of the Wood. — Splits readily, much used on the Nilghiris and 
in Kinara. for beams and rafters in house-building, also employed ;n 
making packing cases and for firewood. 

H. heterophylla, Bl. ; Kurz , Fr. Ft. Burm 77. 

Vera. - Kal-lam-hso, Burn. 

Habitat. — An evergreen tree from 40 to 50 feet in height, very freqm nt 
in the tropical forests of Martaban, less so along the eastern and southern 
slopes of the Pegu Yomah ; found also in Tenassenm. It flowers in April 
and fruits in February and March {Kura). 

Structure of the Wood. — Heavy, strong, close-grained, of y..ort fibre, 
yellowish while, turning light brown (ATurtl. 

H. odorata, Lind., see Gjnocardia odorata, Roxb.\ p. 19^. 

H. venenata, GW/* / FI. Br, Ind /., j$6. 

Syn.“MvLNOCAKPt;s inebkians, Vahl. / non Walt. 

1 Vem. — - Janpii-badam ■* (Bidio), Hind. ; Jangli-badam * (Bidie), Dec. : 

Kauti, Mar. ; Niradi-maltu, mart a vittai, Tam.; NiraJi, Iel.; Ms* 
ratti , Malay.; Mahmlm, Sing. 

References. — Thwailes, Kn. Ceylon Fl., Fheede, f/ort. Mal.,f.,t , 
Tnmen, Cat . Cry. Pi., 6; Bidte, Cat. Pans Kxhib., No. '-JV ; 
Fluck. & Hanb., Pharmacoff., 76; Drury, V. PL, 249 (partly refers 
to H. iuebrians, Wall .) ; Cooke, Otis and Oilseeds , 17 ; Balfour , 
Cyclop //., IJO ; treasury of Bot /., f<>4. 

Habitat— A large tree, found in Ceylon by the bank of rivers up to 
2,Ooo feet also in Malabar, Tinnevelly, and Travancore. 

Oil. -The seeds yield an oil of tnc consistence of ordinary hard salt 
butter, called the Thortay oil in Kinara. 

Medicine. —The oil above mentioned is used as an external application 
in certain cutaneous diseases, and has a special reputation in leprosy. 
It has been recommended as a substitute for chaulmugra oil obtained 
from Gynocardia odorata. Dr. Bidie, however, thinks that; 1 its good 
effects are doubtful. The seeds, if eaten, produce giddiness, and are em- 
ployed by the natives to poison fish. Their poisonous properties, how- 
ever, are so strong that fish, thus killed, are uifrit for food. * 

H. Wightiana, Bl.; Ft. Br. Ind., I., I 9 6; Wight, III . p /., t. 16. 

J Syn. — H. INB 5 RMNS, Wall, non Vahl. t Municksia, Dennstd , 
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Ve m.—~y*ngli-b4ddm, (— s Jang U- Lad am ki tel{** oil), 1 )rc. ; Komtt, J 
kadu'kavatha, kivtt, kauti (kosto at (Ioa), Bomb.; Kowti, kadukavata 
(kawteia^oW), Mah. ; Yetti, maraietti (niradimuttu^^eAH), (niradt- 
muttu~*nneyz* oil), TaM.j Niradi^pittuU (—seeds*). niraai-vtttulit- 
mine Tel. ; Tamana, maravttti, Malay. ; Makut* { ratakekuna 

**seedft), Sing. 

References. ~l)ah. ft Gibs., Bomb. PL, n t Rheede, lb,rt. MaL, I , 
t jf fi i Pharm. I nd 27/ Ainslie , Mat. tnd., //., 2js ; Moodeen Sheriff ; 

A/frf Madras, 34; Dymock, Mat. Med . IV. /n//., JEd. t yr; 

Pharmtuog. Jndua , f7. /., {48 ; Flwik, ft Hanb ., Jharmacog 76/ i‘ 

Arjun, Botnh. Drugs, 14; Bidte , CW. /\jris Kxhib. } So. Lisboa, 

ft. PL Bomb., tfo, 272 ; Gazetteer, Bombay , XV tl. {Ahmed nag ar), 25. j 

Habitat — A common tree of the Western Peninsula from the Konkan > 
along the coast ranges. j 

Oil.— The sked.s yield by expression, or on boiling them in water, OIL. 
about 44 per cent of 01 b which has a sherry-yellow colour, is devoid of j Seed*, 
characteristic taste or odour, and has a sp gr., - at 85° Fh., of *9482. Un- 473 
like the chaulmugra oil (obtained from the seeds of the allied Gynocardia 
odormtal, which tt otherwise closely resembles, it does not, , it least at ordi- 
nary temperatures, deposit a crystalline fatty acid. Treated with sulphuric 
acid the oil affords the gynocardic acid reaction (see Gynocardia odorata, 
p. iq j) ; but in a less degree than chaulmugra {Pharmacographia 
Jndica ). According to Lit boa it is chiefly employed as a Iampo -1 in 
Goa. 

Medicine. — The seed b;ts long b* en enrploxed a*- a d*' rr.es? ic remedy, MEDICINE 

U the nat-ves «»t the Western coast ranges, incases of ^ k 1 11 d 1 tease and Seed, 

ophthalmia, and as a dressing for wounds anduicers. At the present day . 474 

the oil is employed as an external application to scab by eruptions, after J on - 

being mixed with an equal portion of Jatophra C ureas oil, sulphur, cam- 475 

phor, and lime-juice. For scald-head equal parts of the oil and lime- j 
water are used as a liniment. In the Konkan also the oil has a reputation 
as a remedy for Bnrsati in horses. In Travancure half teaspoonful doses 
are given Internally m leprous affections, and the od, beaten up with 
the kermis and shells of castor-oil seeds, is used as a rernedv for itch 
{Pharmacographia Indira). The medicinal properties of the *ieds depend 
wholly on the or) they contain, which is rnuth more useful ard convenient 
.»s a drug than the seeds themselves. Though the seeds of this plant are j 
evidently those described bv Ainslie under the name of MteraJimootoo%ibt ! 


M.edkinal properties of the oil they \teld were neglected, t»ll recently, when { 
the oil was again brought to the notice of Europeans as a substitute for th« i 
more expensive chaulmughi oil. Since then it has been trad and appears j 
to have given sat \* factors results. In physiological action ,t is alterative, j 
tonic, aiid a local stimulant, and appears also to have a specific efft\i on j 
certain skin diseases It has been recommended fur trial a* a local npph- : 
cation in rheumatism, !epros> , sprains and bruises, sciabca, chest a Met- 5 
lions and phthisis, ophthalmia, and »n various forms of skin disease. In- , 
ternally it may bo prescribed in doses of from 15 minims to 2 drachms in j 
cases of leprosy, various forms of cutaneous disease, secondary syphili* 
and chronic rheumatism. It must, however, bt* employed w.th cauti*>r, ..s | 
m certain cases it is said to act as a gastrointestinal irritant, producing j 
vomiting and purging. I 

Trade. — Tne price of the seens, according in Or. Moocu n Sheriff, is ‘ TRADE. 
R2-8 per maund wholesale, and annas 2 per pound retail in the baz 4 r. j 
The authors of the Ph<frmaeographi* write : “ I he seeds are not an article j 47 ° 
of trade, but if ordered may be obtained at about hall the Di ke of those of j 
rhaulmygra (Ru per Bengal maund of Solh). The oil ims been sold n I Oil 

Madras at 2} annas per wcr. M i 477 
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Hydnutn COralloides, see Mushroom, also Agaricua campestris, Vol. 

[1 » 131. 

HYDRANGEA, Linn. ; Gen. PL , /„ 640. 

A genus of large shrubs or trees, often subscandent when young, belorging 
to the Natural Order Saxifuacacia, and comprising 33 species, distributed 
from Java to the Himalaya and Japan (the centre of the genas), Eastern 
North America, and Western South America. Of these species five or six are 
Indigenous to India. 

Hydrangea altissima, Wall.; FI. Br . Ind //., 404; Saxifragaceje. 

References. — Gamble , Man. Timb., 172 ; Brandis , For. Ft., 21 r 
Habitat.— A tall spreading shrub, of the Himalaya, from the Sutlej to 
Bhotdn, above 5,000 feet. 

Domestic Uses.— Its bark is employed as a substitute for paper. This 
| economic use of the bark was first pointed out by Thomson, and is 
| quoted by 8tewart under the heading of Hydrangea sp. 

1 H. robusta, H. f. 6 * T. ; Fl. Br. Ind , II., 404. 

Syn.— Hydrahgca cyaneha, R*tt. 

Vern. — Bogoti , Nepal, 

References. --Gamble, Man . Timb., 112; Thwaites, Bn. Cry/ on PI., toy ; 
Gamble, List of Trees, Shrubs, fife., in Darjiling, jA\ 

Habitat.— A small deciduous tree, found in the Eastern Himalaya and 
Sikkim, from 5,000 to 7,000 feet, generally as undergrowth in the oak 
forests. 

Structure of the Wood.— White, moderately hard, close-grained- 
Weight 42ft per cubic foot, easily worked. 

H. sp. ; Stewart , Panjxb Plants, roj , see H, altissima. 

H. vestita, Wall. ; Ft. Br. Ind.. II.. 403. 

Syn. — H ydrangea hrteromai.la, Don ; If. khamana, //. /. & T . 
Vtm.—Pokuttia, Nepal; Kulain , Bhutia. 

References.— Brand}* , For . Fl., lit ; Gamble, Man. Timb., t;s ; List of 
Trees, fife., of Darjiling, $8 ; Wall , Cat., 441} a; Indian Forest- 

er, XI., 3. 

Habitat. — A small deciduous tree, met with in the Himalaya from 
Kumion to Bhotdn between S,ooo and 11,000 feet ; also in the KhAsia 
Hills from 4,500 to 5,500 feet. 

Structure of the Wodd.— Pinkish white, moderately hard, annual 
rings indistinct, weight 45ft per cubic foot. 

: Hydrargyrum, 9ee Mercury; Vol. V. 
j HYDRILLA, /,. C. Rich . / Gen. PL, III., 45 o. 

A genus o? submerged l*afv direciou* water herbs, belonging to the Natural 
l Order Hydroch aridexj, and having only one species which is distributed in 
nd slowly running waters of Tropical Asia and 


the still and 


ies which is distributed in 
nd Australia. 


Hydrilla verticillata, Cup.; FI. Br. Ind., V., 659; IlrDBocHARinr.*. 
Syn.— H ydrilla ovalifolva, Risk . / H. oentata, Casp . ; H. Wicuth* 
Planch.; H. angustifolia, Blums ; Lkptanthrs vbrTICILLATa, Herb . 
Wight r SERFfCOLA vfrticillata, Aim*./; Vallisnbria VERTICIL- 
laTa, Roxb. , Hottonia skrrata, Willd. 

Vern.— Jhangi, kureli , Hind.; Jhanjh, jdta, PS. ; P&nachv, pichi , 
ndchu (these names are according to Elliot applied indifferently to all 
sorts 0? herbaceous, aquatic plants), Tf.l. # - 

References.— Roxb., Fl. Ind., Rd. C.B.C., 6$3 , 7 /# ; Car. PL, M, t. r 64 ; 
This elites, Hn. Colon PL, 33t , Date, fit Gib*., Bomb . Ft., 7771 Stewart, 
Ph. PL, 241 , Attention, Cat . Pb. and Sind PL, 146; Foist., Fl. Orient., 
V.,8; Wall., Cat., $0 48 ; klliot . FL Andhr .. 16a ; Gaxetteert*- Mysore 
and Coerg, $6 N.-W. P /, iBandetkhand), 84; IV . (Agra). Uxvti . 
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HYDROCOTYLB 

asiatica. 


Habitat.— -A submerged leafy herb, forming Urge masses in the still and 
slowly running waters throughout India and Ceylon. 

Industrial Use*.— Along with other wateT plants this herb is employed 
in many parts of India in the process of sugar refining. The surface of the 
sugar is covered with it, as it is with clay in the West Indies, to ensure 
slow' percolation of the water afterwards applied (see Saccharum offiemarum). 

Hydrochlorate Of Cocaine, see Erythroacylon Coca ; Vol. III., p. 270. 
HYDROCOTYLB, Linn.; Gen. PL, /., S 7 2. 


INDUSTRIAL 

USES. 

Sugar 

refining. 
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Agenusof prostrate herbs belonging to the U mbelliprr.v, and comprising j 

about 70 species which are found in wet places in temperate and trop.c il legions, j 

incur especially of the Southern henuspheie. 1 he gnnenc name is derived i 

lrom uictp — water and Mir uXrj « a cavity or vase, in reference to the p*,cu* j 

har rounded concavw leaves of the plants. / L’MBKLl.IFKRiE. i 

Hydrocotyle asiatica, Linn. ; Ft. Br. Inti., II., 66 ) ; Wight, lc., /. * 486 

Asiatic Pinny-wort. Fug.; Hkvilacqia, Fr. { 

Sjrfl. — HviiKocoTYLt WtotiTiANA, Wail.; II. LrRiYM, Hancr. ' 

Vcrn — Frahmamanduki, khulakkudi , Hind.; ThoCkun. br*kmaman m 1 
duk: r UirNO. ; Bhik+'-jtu rni m Dacca : Mani-munt, Assam ; l "ail tri, IHl. » j 
AWmrnri, kannga, Homm. ; Brahtm t Mas.; Barmi, (ji i.\ Vathirah ' 
bal'assa, Tam. ; Sfanrfuia~6rarnha-k*rdku , pinna— laki-t hettu, labansa, J 

tri'kkudu'fhettu . h'kktuiu ^Elliot), Tks.. ; I'nt-de taga, Kan.; Kutakan, J 
kada^atn, Mma\.; Minkhuadnn, lU'KM. ; Nhifotukola. SiNu. ; Mandu- ! 
kap.trn , hkeka-pami, >\NS ; Artumy ae-hindi. Ahsb. j 

References — Raxb , FI. hid., hd. (.!>('.. 270 „■ Pa!t. fr Gibs . /?» 

FI , ; Will!, ('a i., * 4 ., ; Kutz, in J-'Urn A\. S > > . / s r 7 Ft. //., ltd . 

Fit tide. Iit*f t. Afaiab., X. t t.40. hit. t, Fi. And hr , **fy, 1 J . Mast at, . 

Burma and Jt< / 'raftc. c<,2 7 'avi r , Ti>p> £ rap tty of Ihu ra. Fr.arnt . hid f 

/*»7, 4jX . Atndie Mat. hid t II. 47S , Mo./dtrn Sheriff , Supp. Pnarm* 

Jnd., i$$ . ( ' ( . /)«//, A/jr. .V»-u\ Mind., 176. Soy . A. .V.ir. -Vrd. H' 

/«<! . ,?«*/ /’</ , v»6. r .■ F!uik. fr Hanb.. Fharmaeog.. 2<j7 ; C- S. Diypctn., • 

15th I'd , ttort ) , Hent. fr Zmw., 3 fr*f. /-*7 : .S’. -dr*r<r», /»..«/>. Ihm r ’ 

6/ ; MV/rru/j', Rawar Mtd : K L. Pry, Indie Drue* < f ' India. C2 , 
yrrrrn.j/ Fhartn., 7 tdv M‘< c, ; l*r. lit men* ft.iridv df Giandp**, «o * 

rA*» Xautraut Frmidm. April Slh, tSSy t . Hunter. Madras Mi d. 

Fep., ?$$<,, Jeft , ;*i Fkarm. 'jvurn., A & //., iVr. /.. . -- 4 r c f ! 

Him. I): si , StO ; Drury, t\ VI.. f *o , i.isbon. V. Fi. /?**■" A., : />; r »< - i 

Tvx'od, It omit. Fr.. 4 J . ('hr, dv, i'em. Ft. and Prng IV/ , . IV// , J. « 

Atf Hurrah. Ftp on Cowhth 11 ‘if the Vr^pieof Afk:n±< he Frtd., \ 

A r .-ir. /’/ r. k V< Falf ur. t'v.lr* . // . Keu < »/. fo* -iV .V 

/fwi 0/ fit . Ft, '73, Fif.’Tt by Sh ■ n. H p.r, G ; t ' 

Madras, ■ (Sueetf** rs —M\ser* an I Co re./., fi: , A / V^'V.. l\ .. 

; Ft mb., 17 ., A 1'., ^.'5 , / J/i> ». ( ;* • 

Habitat.— A miiaH herbareoua f « >wn» j throughout lmha, from th 

ll'tn.iU^a to Ceylon at altitudes up to .\ooo fret. p.nrti»:uS.ir!\ .tbund«im ;n 
d.imp places in Bengal; a common weed :n the \:cir:t\ of t atuUtt.i. It 
is also distributed to Malacca. 

History, — The plant was known to Sanskrit writers of very remote HISTORY, 
times, its properties being supposed to resemble those of Z?>vA*wt t Herpes- 4®7 
tis Monniera), lioth being regarded as ,ilterati\e, and useful 

diseases of the skin, nervous sxstf m. aiul bU»od. Dr. Dymock. haw ex or, 1 
believe s the word Brahtni to refer m Hindu ami Sanskrit hfe-alure to the 
Hydrocotyle, owing to the fact that it is applied n B«»mba\ * that plant. 

I he car^iet European writers on Ind*an Materia Med’ca, Rheecfe, Rum- 
phius, and Ainslie, were all acquainted with the ir.edu ;nal properties of . 
the plant as an alterative, tonic, and astringent, but it was not tid Boileau , 

*n IS52 made known its \irtnes in the treatment oi leprosy, that the drug j 
under special attention. In 1 Sns Dr. Hunter evpeimumud w««n it | 

*°r the same disease in Madras, with suflicicntlx sat 5 act or v results to ; 
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bring about its admission as an officinal drug into the Indian Pharma- 
copoeia. Of late years attempts have been made to introduce the plant 
into European medicine, but up to this time it has not appeared in either 
the Pharmacopoeia of the United States, or that of Great Britain. 

Medicine.— The parts of the plant generally employed arc the leaves, 
deprived of their petioles, dried by exposure to the air in the shade, and 
, ground to a powder. It appears that if dried in the sun, or by any method 
of artificial heat, the leaves lose a great part of their medicinal properties, 
owing to the volatilisation of the oil which is their active principle. The 
powder thus carefully prepared ought to be kept in well-stoppered bottles 
to prevent the access of moisture. When fresh, I he leaves have scarcm 
any smell, but emit a peculiar faint, aromatic odour when crushed between 
the fingers. They have a harsh, bitter, and disagreeable taste, which, 
however, becomes scarcely perceptible after the leaves have been wtlS 
dried. The powder, 3J to 4th of which may be obtained from jofb of tlu* 
fresh leaves, is of a pale green colour, and exhales a slight characteristic 
aroma. It appears possible that a mistake has been made in «>ni\ 
employing the leaves in the Indian Pharmacopoeia, since Boileau particu- 
larly mentions that the entire plant (roots, twigs, leaves, and seeds) ought 
to be used, and as will be seen below, the supposed active principle IW/iiuw 
is said to exist principally in the roots. 

C iikmicai. Composition. —A careful analysis of hydrant vie was mad' . 
in 1855* by Lepine, a pharmacien of Pondicherry, who found that it yield- 
ed a body which he called vtlla T in % from vahlrai, the Tamil narr,» 
of the plant, and regarded as its active principle This vtliann was 
said to exist in the dry plant to the extent of o*8 to 1 per rent t« b» 
an oily, non-volatile fluid, with the taste and smell of fresh hydnwn- 
tyle and to be soluble in spirits of wine, ether, caustic ammonia, and parti v 
also m hydrochloric acid. The authors of the Pharmacvgrafkia, however, 
remark, “these singular properties do not enable, us to rank vrllafin 11 
any well-characterized class of organic compounds,'* and, moreover, thrv 
did not succeed in obtaining anything like it front the dried plant I pre- 
sumably the officinal parts only, vie , the leaves, were employ***} in flu 
analysis), but “ simply a green extract almost entirely soluble in warm 
water, and containing chiefly tannic acid, which produced an abundant 
green precipitate with salts of iron/* In a very recent note on Hydroto- 
tyle, by Dr. Clement Diruty, however, t 't liar in 13 described, an. I ap- 
pears to have been again obtained. He remarks: u vt liar in is an in- 
spissated oil of a pale yellowish colour, with a bitter, pungent, and persist- 
ent taste and a marked odour of Hydrocotylc; but which is subject to 
variations under the influence of heat, humidity, and even of the atmo- 
sphere, volatilising at 1 zo c C. It is soluble in alcohol. Of this active princi- 
ple the plant contains *07 per mille. There are also found in it two re- 
sinous ingredients, one green, in the proportion of 085 per mi lie, the other 
bro.vn, in the proportion of 3 per cent., and traces of tannic acid. Vtllar ** 1 
is obtained principally from the roots of the plant/* If would thus appear 
that as the analysts of the plant at present is understood, it contains Vtllarm 
in much smaller amount than that obtained by Lepine, chiefly jn the root*., 
a part of the plan* at present not officinal in India. An analysis m 1^ 
of the carefully dried leaves of the plant by Mr. D. Hooper, Covernmcn 
Quinologist, Madras, shewed them “to contain 8*9 per cent, of resinous 
and oily substances, the Jatter of a volatile and pungent native, P er 
cent, of tannic acid and sugar, ir*; per cent, of mucilage and extractive, 
1 2 5 per cent, of pectin and albuminous matter, and ts per cent, of ash, 
consisting largely of alkaline chlorides. The leaves on drying lost lour- 
fifths of ineir weight . 99 
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Action of Vellarin. ij. Murray.) HYDROCOTYLE 

a stafaca. 

Physiological. ac.tiov.--M. Clement Daruty, in the note above al- MEDICINE, 
luded to, gives an interesting account of the effects of the drug on lep< rs, and ^Action * Ca * 
on his friend, Dr. Boileau, who experimented on himself. The following . *qq ' 
translation of his remarks may be here given, as his investigations afford 
the latest and most complete account of the physiological action of the 
plant •.—“The tirst effect pioduccd on lepers by the administration of 
Hydrocotyle is a sensation of warmth and tingling of the skin, especially • 
that of the extremities, followed after some days by a general increase in the , 
temperature of the body, amounting in some instances to an intolerable * 
itt hmess accompanied by cutaneous redness. The capillary circulation ts « 
accelerated and the pulse becomes stronger and fuller. After a week's j 
treatment, the patient’s appetite sensibly improves and the functions of the l 
principal viscera are performed more easily. As the result of a more pro- ! 
longed treatment, the skin becomes more supple and uniform, the epidermis • 
gradually peels off in small scabs, or, in severe cases, in large scabs, per- i 
spiration is restored, the excretory functions resume their normal action the 
digestion be* ornes improved, and the appetite increases. Administered ex- , 
pmmentally in small doses to healthy persons, it produces, within a short . 
space of time, diuretic effects* then a general stimulation of the circulation, 1 
and eventually intense itching, m doses of i to 2 grammes of the powder it ] 
pr dines considerable giddiness, accompanied by cephalalgia, which some- 
times lasts for a whole month, even after the medicine has been distonti- . 
nu< d. It has also been know n to give rise to dangerous dysenteric symptoms, j 
Lhus Dr. Boileau who, in treating himself, progressively increased the dnse, ; 
ii-und that alter two months the drug had produced all the effects of a vio- ; 
iir, s. cumulative poison. He writes,* Yesterday in the morning ! was seized : 
with .t violent trembling, so severe that 1 was forced to lie down in bed, 
and in spite of the many Blankets with which 1 covered mvself, it was more 
than an hour before I could recover the warmth of mv body. But this was : 
unimportant in comparison with what followed. The other symptoms 
wtrt violent, spasmodic contraction of the larynx, which made me believe 
suffocation to be imminent, palpitations of such violence and frequency, 
as in make me fear a rupture of the heart, and tetanic spasms of the trunk 
and limbs. Towards evening a fit of vomiting and haemorrhagic diar- 1 
i jnea supervened, w hich soon abated and finally disappeared. I awoke in 
tin*, morning free of dangerous symptoms, and with no result of the attack 
lemaming, save a state of intense lassitude and a slight pain in the n«x k.’ ’’ 1 
1V> ^um up it would appear that Hydrocotylc, properly prepared and ad- 
nnmstrted, is a powerful stimulant of the circulatory system, its action 
chiefly affecting the vessels of the skin and mucous membranes in larger 
doses it ss a stupefying narcotic, and in some cases produces cephalalgia or 
vrt go with a tendency to coma 

Applications jn medicine. — The prim ipal value of the drug appears Applications, 
fr t »m its physiological action to be as a stimulant to the cutaneous urcula- , 4QX 
t-on in skin diseases, ami for this purpose it will be found to have been 
chit tiy employed. Though it appears to have no specific effect in leprosy nor 
,n svphdis, there can be little doubt that by its action i n stimulating circulation : 
lt is of value in these affections Dr. Shortt speaks of the drug m high , 

Jmns, and considers it to have a powerful action in all leprous fi ctions, ; 
hot later writers agree thar its effects arc most marked in the preliminary '■ 
aesthetic stages of the disease. Drs. Lolliot, C azenove, and Berlin find 
it <*f little value in advanced cases of tubercular leprosy, but extol its; 
virtues in the treatment of chronic and obstinate eczema, the latter remark- j 
m k r : “ The eczemas treated by me with the preparations of Hydrocotyle j 
w* re of the most rebellious type, W*,. localised eczemas ; nevertheless cures J 
w«*ic effected in cvcrv case and that within a very brief space of time *' It t 
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has also been prescribed with excellent result in cases of secondary and ter- 
tiary syphilis, accompanied by gummatous infiltration and ulceration ; in 
chronic and callous ulcers; as a stimulant to healthy mucous secretion in in- 
fantile diarrhoea and ozcena ; in cases of scrofulous ulceration, enlargement of 
glands and abscess; and in chronic rheumatism. It has also been em- 
ployed with success as a diuretic In several diseases, and as an eni- 
menagogue in cases of amenorrhoea. In all cases in which a constitu- 
tional or general disease is accompanied by a local lesion, the drug 
ought to be not only administered internally, but also applied locally as a 
powder, poultice or ointment. Numerous descriptions of cases so treated bv 
practitioners in many parts of the world have appeared of late years, with 
the result that the use of the plant is becoming daily more wide-spread, 
and the belief in its therapeutic, value more universal. Under these cir- 
cumstances it would certainly seem advisable to give the whole plant a care- 
ful trial, as recommended by Boileau, and more recently again strongly 
advised by Oaruty, as it is quite possible that much of the disrepute into 
which it has fallen in India may be the result of the Pharmacopoeia recog- 
nising only the least active part, via., the leaves. 

Pharmaceutical preparations— The Indian Pharmacopeia de- 
scribes only t wo, vie,, powder of h ydrocotylb to be dusted on itk cr- 
ated surfaces, or given internally in doses of from 5 to 8 grains thrice daily ; 
and Hvdrocotylk poultice, a stimulant application. 

Dr. Daruty recommends several preparations; (1) Tub powder pre- 
pared from the leaves and roots together, by washing the latter, and 
drying all in a well-ventilated room, completely shaded from the sun. Me 
advises that a dose of 10 grainN be given three times a day. Dr. Boileau 
recommends the following doses of the same powder in cases of leprosy, 
for an adult of 20 to 40 years of age and proportionately less for a child : 
•' 20 grains to be taken daily for two weeks, the dose to be then increast.l 
by weekly increments of 5 grains up to 60 grains, at which daily rate it is 
to be continued for one month. It should then be reduced by 5 gra ns 
a week till it is again brought down to U> grains, after which the treatment 
should be suspended for an entire month j7 (to guard against the cumula- 
tive poisonous action of the drug). “ It should then be resumed and pro- 
gressively increased and diminished according to the sliding scale detailed 
above. The powder shoilld be taken before going to bed, in hot wine 
sweetened, but on reaching 30 grams it is better to divide it into two eon.il 
portions, one to he taken m the morning, the other in the evening.” < I HB 
plaster is prepared from the leaves by trituration with cold water m a 
mortar, sufficient of the latter being added to form a thick paste. A stimu- 
lating application. (3^ Tim Syrup is prepared from 90 grammes of the 
powoer ooilcd in a quirt of water, till the liquid is reduced to a pint, to 
which aS> of sugar is added and thoroughly mixed at 31 °C- . till a *yrup is 
formed* Dose, one tcaspoonful, increased in the same ratio as Boileau 
recommended for the powder. (4) The ointment. — Four grammes of the 
powder mixed with 30 grammes of vaseline. (5) The Fluid Kktract. 
Prepared so that one ounce represents one ounce of the powder. Dose, 
10 to 15 drops thrice a day. (6 ) The Decoction. — Prepared from 30 
grammes of the deed plant to one pint of water. (7) Bathe afire employe' 1 
advantageously in skm diseases, 1,500 grammes of the fresh plant being 
added to the hot water. ^ # , . 

Special Opinions.-**^ " Is largely used in brain affections and in- 
sanity. A decoction of the leaves is evaporated with blitter aftd the 
ing preparation is then given internally'' {Surgeon- Major Robb, Civil our* 
geon t Ahmedabad). “This drug deserves attention* Its efficacy ,s ^ 
reported on. 1 have used it with great success in secondary and tertia y 
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syphilitic skin affections Its efficacy in these cases is well marked 99 MEDICINE. 
(C/. C. Duit, Civil Medical Officer , ♦' A very useful alterative 

in constitutional syphilitic ulcers and skin disease. Dose, 5 to 10 grains of 
powdered leaves. Externally stimulant 99 (Thomas Ward , Apothecary , 
Madanapalle , Madras ). " Much used in the hospital, similar to Calo- 
tropia ; and always combined with it. A valuable alterative tonic used in 
all cases of leprosy and obstinate forms of skin diseases. Thqgfollowing j 
formula is employed here. Pulvis Calotropis, grains iii, Pulvis Hydrmo- ' 
tyle grains x. p twice a day. At times combined with iron preparations’* j 
(y. G . Ashworth, Apothecary Kumbakonom , Madras ). j 

Trade.— Of recent years enquiry for the plant has been made in India TRADE, 
which has led to its cultivation on a small scale in gardens near Bombay, m i 502 
the neighbourhood of whichjtown. Dr. Dymock remarks, the plant is rare in , 
a wild state. Should any increased demand arise, Calcutta, n^ar wh;<.h the j 
plant abounds as a common weed, would probably become the source of 
supply. The trade value of the dry herb in Bombay is given by Dr. ■ 

Dymock as R7-9 per Surat maund of 37I&. i 

Food.— The leaves are sometimes made into a soup, which, however, FOOD, 
probably serves more as a medicine than as a food. Leave*. 

HYDROLEA, Linn. ; Gen. PI . , II.. it 3 t. 5 ° 3 

The single lnd'.in gMus of ihe Hydrofh YL 1.ACS.V, a Natural Order closely 
allied to the Gentian ace*. 

Hydrolea zeylanica, VahL ; Ft. Dr. Ind.. IV ; f /?? ; Wight, HI , A I 504 

( 167. £■* A-., A Got ; Hydro! in i.lacy.t.. . 

Syn. — H ydrolea javani ck,BI. , Noia fkylanica, Lusk. . *<ama, L\nn . 1 
Vern. — hasschra, isha-langulya, Blag.; TsJeruTallci, Malay.; Deya- < 
kinila, StNt,. ; Lanjcali, Sans. " i 

References. — A 1 ***., FI Ind., Fd. Thiraitn, hn. CVi/r.H PL. . 

2**7 : Dale. Gibs , Bomb. FA, 170 ; MW/, Cat , j ?r>f . Rheedt, U~rt. \ 

Malab., X ^ 2$ ; HWh of Sir H'. 7on?y f l V , mO ; O'Fba ugh ness v . Bertp. j 
Dtsfens., $07 ; Drury, t\ />/., 2ft : Hat four. Cy/ 1 if . // , if 7 . Treasury : 
of Hot., 606 ; Gazetteers — ,V.*K 7 . P . , /., d>3 .■ J\\ Ixxiv ; Bom* ay, 1 

XV„ 43s. 

Habitat. — A procumbent. branched herb, abundant in wet and marshy 
places throughout India, ascending to an altitude of 4,00*1 Aft. 

Medicine, — The leaves, beaten into a pulp and applied .t* a poultice, a^c MEDICIN1 
considered to have a cleaning and healing effect on neglected and callout ^coc** 
ulcers. They apparently possess some antiseptic property, 

HYGROPHILA, Dr . , Gen. PL . //., toys- 

A genus of herbs of the Natural Order Acaxthack.*, comprising eighteen 1 
tropical and sub-tropical species, of which eight ase Indian. 

Hygrophila salicifolia, A«; FI. Hr. Ind., IV., 40- ; W, K hi, I-., 1. . 5«6 

[ fj<jO ; AcaNTHACE¥. 

Syn.— Ri’ttltA SAt.iciFoi.fA, r<jA/. . R. lonoi folia, Roth 
Var. atsnrgens . Sy'n. Hygrothila aasuroi n.% AW, e%cl . syn. an* j 
var. $ , ft, RAtllCASS, Nets ; Hi EL1.IA R A DICANS, MW/. j 

Var. dimidiata, Syn. H. dimidiata, orovata. and vmu” ata, Arcs. 

Veni — Maihom arak\ Santal ; Ui pin kh< a. Bcrm. 

References - Fort., FI. lnd. t Fd. 4 7 * . Thvmtcs, Fn . Cevlcn PL, 

22$; Dale. & Gibs., Bomb. FI., :$4 ; Wall. Cat., 2S7S. 2410, 7 ! SO; Rev. 

A. Campbell, Cat. He. Prod., Oiutia Xaftpur, A*,>. $226. 

Habitat.— Herbs from l to y feet in height, very common throughout 
India and Ceylon. Var. ataurgens is a native of Eastern Bengal and Mal- 
acca ; var . dimldiata of Promc and Mergui. 
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Food.*— The leaves are eaten as a pot-herb by the Santals. 

Hygrophila spinosa, T. A nd. ; FL Br. Ind . , / I % 408; Wight \ h., L 440 . 

Syn. -* H. lonqikolia, Kur* ; Baulks i a lonuikolia, Linn.; B. hfxa* 
cantha, Mori ; Ruklua long i folia, Roxb. ; Aster ac ant 11 a lonm- 
FOL1A. Nets.; A. AURTCULAVA, Nets. 

Hern — T Jlmakhana,gokhnla kanta, gotshura, Hind, ; KuliAkhdrA, kxn- 
takaiika , B*-NQ. ; TaLmakkana, kanta Ai ilika, Hphar ; Gokhula ianum, 
S ANTAL; T nlimkhana, kolsunda, Bomb. ; Tdtimakhiina, Mar.; Kkharo, 
gokhru, Gu/. ; Nirmalli , Tam. ; Nircuvi vert*, Tel.; Kalavankalnja, 
Kan.; BaheLsckulli, Malay; Katre-irtki, Sing.; Ikskugandkd, koki- 
Liksha, Sans. 

References. — Roxb , FL. fnd., Hd. C.B.C., 47S ; Thmaites, En. Ceylon VI . , 
JJ$ ; Dale. & Gifts., Bomb. FL, 189 ; Aitihison, Cat. Vb. and Sind PL, itr , 
Kura in fount . A\, Soe., 1870, //., 78 ; Wall., Cat 3$0$ ; R-terdr, Hort . 
Malab If., t. 4$; Rev. A. Campbell, He. Prod. Ckutia Nagpur, No. 
8450 ; Pharm. ind., 162 ; A ins lie. Mat. Ind., if., 236 ; If. C. Putt. Sf.it. 
Med. Hind.. J15. 3a$ ; Dymock, Mat . Med. W Ind., ^nd hd., 5^5, 
S. Ar;un, Bo>*tb. Drugs, 107 : Irvine , Mat. Med., Patna, no : Atkms.'u, 
Him. Di't., 3(5 ; Bird wood. Bomb. Pr„ 67 ; Nome Dept. Cor., 22$, 23 s , 
GaseHeers . — Bombay, VI., (4 ; A\-W\ V., IV., Ixxvt. 

Habitat. - A small spiny bush, common in moist places everywhere 
throughout India from the Himalaya to Ceylon. 

Medicine. The whole plant, its root, and seed, are the parts 
used medicinally*, i heir value has been long recognised both by San.skr.t 
and Muhammadan writers, the former classing the plant as cooling an 1 
diuretic, and employing the whole herb, or Us ashes, ami the roots, as a 
cooling medicine and diuretic in cases of hepatic obstruction, dropsy, 
rheumatism, and diseases of the genitourinary tracts; while the latter 
employ it in the same way, but also consider the seeds aphrodisiac. In 
native practice to the present day they continue to be employed for the 
same purposes, and the seeds may be found in almost every bazir. The 
attention of Europeans was first drawn to Hygrophila by Rheede, who 
wrote that a decoction of the root, in doses of half a tea-cupful twice daily, 
was employed by the natives on the Malabar Coast as a diuretic in 
“drmpsy and gravelish diseases.” Since that date Ainsiie, Kirkpatric, 
and Gibson have borne testimony to its diuretic properties. The differ- 
ent parts of the plant appear to have the follow, ing therapeutic actions : 

I he seeds are demulcent, diuretic, and possibly tome, and are therefore indi- 
cated in diseases of the genito-urinary tract. The roots are cooling, bitter, 
tonic, and diuretic, and the leaves, cooling and diuretic. The seeds may 
be prescribed m doses of to grains to 2 drachms in infusion ; and the root 
or whole plant in doses of 1 to 2 ozs. daily, of a decoction prepared from 
one ounce of the drug and one pint of water boiled down to 14 o/s. 

Special Opinions.— V The leaves are boiled overnight and taken 
next morning in cases of dropsy. It is a good diuretic” (Surgeon W. 
F Thomas, 33rd Madras Native Infantry , Mangalore). ,€ Found useful 
as a diuretic in dropsical affections Preparations Take of Hygrophila 
fresh roots one ounce; water ten ounces. Boil for fifteen minutes in a 
covered vessel md s'.ain. Dose from 1 to t ounces. Invariably used in 
combination with other diuretics” (f, G . Ashworth, Apothecary^ Ku**ba- 
konum , Madras). . ( 

Trade.— Dr. Oymock states that the sceds # alone form an fcrticle of 
commerce in Bombay, and fetch R( per maund of 374ft. 

HYGRORYZA, Nets, Gen. PL, 111., nt6 . 


A small gonus belonging to the tribe OftYZEA, of the Natural Order Gra- 
MiN&fC, having only one species, and that confined to India. 
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HYMENODICTYON 

excetsum. 


Hygroryza aristata, Nets / Duthie, Fodder Grasses of N. India, so ; 

Sja . — Lkrsia aristata, Rost. I Gkamine*. j 

Vcrn.— Jangli dal, Hind. ; Pas^ai,pa%%ari t pa^yiki, par sal, tinny , N.-W . . 

P. ; Postal, Pb. j Nir-valli-pultu, Malay. ; (lojabbt ?, SiNO. 

References - R«xl., Ft. 2 nd .. Ed. C.B.C. , JoS , Th wattes. En. Ceylon FI., ! 

3 $ 6 ; Aide hi son , Cat . PI. and Sind PL, l$7 ; Rheede, Hort . Mai., to, t. ; 

12; Dnthte, Crosses of N.-W. India , 12 ; Duthie & Fuller, Field and \ 

Garden Crops, 16 . < I 

Habitat. - An aquatic grassy found either floating on the surface of { 
water, or creeping on wet ground, frequent in most parts of the plains of j 
India. The grain ripens in September. 

Food and Fodder. -The grain, which in Bengal is called “ wild rice,*’ ; 
is eaten by certain of the poorer classes, who collect it by sweeping the j 
heads of the grass with baskets. Roxburgh says that cattle are fond of the \ 
plant. i 

HYMENOCARDIA, Wall . / Gen . PI , III 28 5 . j 

A genus of shrubs or trees belonging to the Euphorbi ace.*, and com- ! 
prising five tpecist, natives of Tropical India, the Malay Archipelago, and j 
Affica * [ BIACK*. j 

Hymenocardia punctata, Wail. / fl. Br. Ind.. V., 777 „• Ecphor- I 

Syn — H ymenocardia Wallichii, Tulasne ; Samarop^xis elliptic a, ! 

Miq. j 

Vern — Ye-kin, Burn. i 

References. - Kurt , For. Fl. Burnt., //., 3Q4 ; Gamble, Man. Timh., 3j). j 
Habitat. — A deciduous shrub or small tree common in the swamp forests \ 
and along the marshy borders of choungs in the savannahs, from Pegu i 
and Martaban down to Tcnassertm ; also found in Upper Assam by S 
Griffith. 

Structure of the Wood.— Rather heavy, of unequal fibre, pale brown, i 
becoming red brown on exposure ; rather hard and brittle. ! 
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HYMENODICTYON, Gen. PI. II.. jj. 

A genus of trees or shrubs belonging to thft Tube Cl nc hone.*', of the 
Natural Order Rubiac K*, and composing four to five specie*, natives of 
1 topical Asia and Africa. [A\, /. ?(), 8v ; Rl'BZACEJt. 

Hymenodictyon excelsum, Wall; Fl. Br. Ind.. III., jj; Wight, 

Syn.— tlYMKNOniCTYON TH YBS1FLORU M, Wall; H. UTILE, Wight * H. 
obovatum, Wight; H. Horsfieluianum, Miq. f Cinchona excklsa, 
Roxb. / C. thyrsiflora, Roxb. 

Vera. — B haul an, h kale no , bhamlna , dhnuti, kmkirkat, bhurkdr, pha!dr<, 
bhnhdr , point, bandar*, phargur , HlND. ; Badoka, konoo, I’kiva ; 
Soli, K 6 l. ; Bhorkhond, San » At. ; Kukurdt, bhnrkmr, N.-W. P. ; Bnrtu, 
hart hoc, thab ff) manabinm, Ps. ; Bohar pttvr, ptittir, C. P. ; Dotuiru, 
d and* to , PancH Mkhals; Rala-kadu, Bomb. ; Bkvursdl , Mar.; 
Band art, jangli-anirkdihmr, Dec.; Sogapu, riluti, Tam. ; Dudiyetta , 
dudippa , *k*tippa,bi*ji7> banddra, Tei . ; Bandarav anui, Kan. j VaUdri, 
Malay.; Khoyari, kutan, Burm.; Burkunda , Bhumij. 

References.— Roxb., Fl, Ind., Ed. C.B.C., 178: Brandis, For. 2 u., 
267 ; Kura, For. Fl. Burm., II., 71 ; Gamble, Man. Timb., 114, *2$ ; 

' Data. & Gibs., Bomb. Ft., tlf; Stewart, Pb. PL, n $ ; Per. A. Campbell, 
he. Prod, of Chutim Nagpur, No. 7$8Sl EUiot, FL An< k*\, 21, 4J, 37 ; 
rharm. Ind., 1 / 7 ; Ainslte, Mat . /««!., //., .**#■• 0 'Sh*u/;*nf*\y, Beng . 
I) it pm*., 394 • Moodeen Sheriff. Supp Pkarm. Ind., W' / Pymo’k, Mat. 
Med. W. Ind., »nd bd ., 404; V. S. Disptns., t$th Ed . . 444 ; Atkinson, 
Him. Out , Jit, 7J9 ,* Drury , U. PL. »$i : Lisboa, L’.Pl. Bomb., he, * 4 *, 

. 978 1* Indian Forester, III., 203 ; IX., 438 ; X., ,? 15 ; 821 . , App.,4; hew 
Off. Guide to the Mus iff Fr - Boi ' St * For ' Ad ?S l^V***' 

M8$, J/ ; Gaaeteers r— Mysore El Cocrg, 221 ., 2S ; N.> M . P., !V., Ixxnt. 
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Habitat.— A large deciduous tree, 30 to 40 feet high, met with on the 
dry hills at the base of the Western Himilaya, from Garhwil to Nepdl, 
ascending to 2,500 feet ; and throughout Chutia Nagpur and the Central 
Piovinces to the Deccan, Central India, and the Anamalays * also found 
in Tenasserim and Chittagong. 

Dye and Tan. —The Rev. A. Oampbel! writes that the lsavb* arc 
employed as a dye by the Santal9, but he does not state the colour pro- 
duced. Ainstie mentions that the baril which has powerfully astringent 
properties, is used by tanners, a statement which is repeated by Lisboa. 

Medicine,— The inner coat of the bark, like that of the true cinchonas, 
is bitter and astringent, and has been long employed by the Hindus as a 
febrifuge and antiperiodic, especially in cases of tertian ague. Roxburgh 
commenting on this writes : ** The infusion of one fresh leaf in water all night 
had little taste, but struck quickly a deep purplish blue with a chalybeate. 
The two inner coats of the bark (the outer light spongy stratum is tasteless) 
possess both the bitterness and astringency of Peruvian bark, and 1 think, 
when fresh, in a stronger degree. The bitterness is not so quickly com- 
municated to the taste on chewing the bark as that of the former, but is 
much more durable, and chiefly about the upper part of the fauces.” 
Since the above was written the bark has attracted the attention of 
many European Chemists and Scientists, who have naturally been hopeful of 
discovering in it alkaloidal elements similar to those existing in the true 
cinchonas. The Pharmacopoeia of India, published in 1868, contained the 
name of the plant amongst its non-officinal drugs, and the author of the 
article recommended that, “ in all future inquiries into the subject, this 
bark should be one of the first to which attention should be directed," The 
first chemist who appears to have made an analysis was O’Shaughnessy, 
who found that, notwithstanding the excellent antiperiodic effects yielded 
by use of the drug in his hands, a specimen obtained from th* Calcutta 
Botanic Gardens contained no alkaloid. 

In 1870 an analysis was again made bv Broughton, who found that 
the bitter taste was aue to the existence of atculin , a substance which, 
when the bark became dry, underwent transformation into «rj ulet m, an 
almost tasteless compound. Dr. Oymock, commenting on this analysis, 
suspects that the bark actually examined was that of H. ©bovatum, not 
that of H. excekum, as the latter, when dry, is extremely bitter. The 
latest analysis, one which has apparently definitely settled the question of 
the chemical constitution of the bark, was performed^ by Mr. W. A. H. Naylor 
in 1883. Of this the following summary' is given by Dr. Dymock : “It 
appears that the bitter principle is not the glucoside eesculin nor its de- 
composition product, tttculeUn , but an alkaloidal substance. That as 
such it is allied to quinoidin , berberin , and paracin. From quinoidtn 
differs in being optically inactive, and from its double compound contain- 
ing relatively less platinum ; from bzrberin it differs in that it contains a 
higher percentage of carbon, while its double compound also yields a larger 
amount of platinum ; and from paricin it differs only in the percentage of 
hydrogen it gives. Mr. Naylor considers it to be a new alkaloid having a 
composition corresponding to the empirical formula C« H* N„ atid there- 
fore to be an addition to the smalt class of bases devoidof oxygen. Besides 
** Hymenodictyonint” which is the name given to the new .alkaloid, 
Mr. Naylor has separated a bitter neutral principle, represented by the 
formula H a which be thinks may be a decomposition product of a 
glucoside. Mr, Naylor has since succeeded in obtaining hymckodictyo* 
nine in a crystalline form, by extremely slow evaporation of its ethereal 
solution. When placed in contact with cold sulphuric add the solution bv 
transmitted light assumed a lemon-ydlow colour, passing to a wine red, 
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an<l ultimately to a deep claret ; by reflected light it presented a bronze 
appearance. It was found difficult to bum oft the carbon, but combustion 
with chromate of lead yielded figures which agreed with those deduced from 
analysis of the platinum salt, estimation of the chlorine in the double salt, 
in the hydrochlorate of the alkaloid, and in the composition of its diethyl- 
iodide. The alkaloid proves to l>e dibasic with the formula C n H w 
and it is apparently a tertiary diamine, its chemical properties display a 
close analogy with those of niedtine.'* 

No experiments appear to have been made to determine the therapeu- 
tical virtues of either the alkaloid or of the bitter neutral principle when 
separated from the bark, so no definite comparison with the cinchona 
alkaloids can be made. 

Fodder. — The leaves are used as cattle fodder. 

Structure of the Wood.— Fine, close-grained, of a pale mahogany 
colour, weight 3ifb per cubic foot. It is employed for making agricultural 
implements, scabbards, grain measures, palanquins, toys, and similar 
articles. 

[/<■., /. irjf. 

Hymenodictyon oboratum, Wall.; FI. Br. Ind., Ill.,j6 ; Wight, 

Vern. — Karri, kart, Ch. Nag.; Karmai (bitterness), sirid, Bomb. ; Yella 
malla kai, Tam. ; MaUui tandk, Madura. I 

References. — Brandis, For. Ft., tfifi ; Beddvme, Ft. Sy!r., t. 219* Dal*. 
& Gth*., Bomb. Fi 117 ; Lisboa, l '. PL Bomb , S$ ; For. Admins. Rep. 
Ch u t id Nagpur ' 1 6#$, Ji ; Indian Forester, ///., 23 ; Ganetteer, Bombay , 

.V V. t Ft, J., 7 f. 

Habitat. — A handsome tree of the Western Peninsula, from Bombay 
to 1 ravancore. 

Structure of the Wood.— Pale, mahogany-coloured, and close-grained 
Beddome remarks that its timber is used by the natives for many purposes, , 
and the writer of the Kdnara GateHece mentions it as worthy of attention. ; 
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HYOSCYAMUS, Finn.; Grn.PL.IL.q03. j 

A genus of erect, cuarac heib*, belonging to the Natural Order Sot.AN- ! 

ACKAt, and comprising - nine spec iet, natives of Kurnpe and Central Asia. 

Hyoscyamus niger, Linn. ; FI. Br. Ind., IV., 244; Solaxack &>. j $25 

Henbane. j 

Vtm.—KAurdsdnLarvdvan, khurdxeni yamani, khurtisdni jamdni (batru j 
■"seeds), Hind. ; Khorasam a firman ibaeril-* seeds). Hrwc. ; Fhorasdn i ! . 
ajwdin, N.-W. P. ; Dandura, boar bang, denture, datura, sura, damtira, ! 
bangidrndna (baorul banj *-%t't dn in bazar), Teitngrkt, SiMt.A ; Ph ; j 
Damtura, Sind.; A"iiiir^4Ni'0;ra« t Dev;.; Kharaid i-ma, Uomh.;I 
Kh 4 rasdnt-vdrd, Mar.; KhorA\ani-ajmo, ikor**dtti-afvd'», Gt'Z. ; AVirn-j 
tdnimyomam, Tam.; Kmrashdm-n* 4 mam, kurinji r*mnm, Tfcl.. ; Khuru- j 
st.nt.rdmd, khur *sdni~rddakkt x Kan. ; Porasikaya, mdtn , Sans ; Batrul ' 

Amnj, Arab. ; Baerui-bang, Per*. 

Reference* — /text.. Ft. Ind.. tut. Carer anJ Watt., It , ;aT; ; Dal,, is I 
Gibs., Bomb. Fi, Suppt., 62 ; Strw-art, Pb. PL, n6 ; Boissxrr, FL Orient 
IV., 294 * Pharm. Imi., 17J, 460 , Amdie, Mat. Ind., I., /6? ; Q'Skaug *• 
ntssy, Beng. Dispens., 470 ; M **odeen Sheriff, Supp. Pharm. Ind. f ; 
f/. C. Dutt, Mat . Med. Hind., at, jti ; Dymcnk, Mai. Mrd. IP. Ind., 2nd 
Ed., 6*9 ; FI tick. HP Hanb.x Pharmaeog . , gbj . Bent. P ’*».» Med, PI., 
t. >96 ; S. Aryan, Bomb , Drugs, 97 : Murray, Pi. ami Drugs. Sind , if6 ; 

Irr.ru, Mat . Mod., Patna , 6, Med. Top., A j mere, 124. Med. Top., 

Oudh, jf ; Yearbook, Pharm ., 1 876, Sol ; 1S7S, JfSS ; Alkmson, Him. 

&*st., 739 j V. PI., 2$J , Birdtrood, Bom. Pr 61 . Rovie, lit. 

Him. Bat., ate, Boyle, Prod. Res., J j? , Balfour, t*ch*p , II., i 3 S ; 

Smith, Die., tw ; Kern Off. Guide to the Mus. of He. Bat , rot ; Report 
of Agric. Dept., N.- IV. P., 20 ; Report on Ntlgiri Bid. Gardens. 

1 88+$$, para, 5; Jameson, SaAaranpur Garden's Report, if $4 Spertai i 
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Cultivation of Henbane. 


Reports from ;-~M. A. Lawson, Bey., Govt. Rata nisi, Madras ; D. Vrain 0 
M.B. f Kay. Bat. Gardens^ Calcutta ; Surgeon Gent, with Govt, of Bombay, 
tm ; Or. Maotteen Sheriff, J. F. Outhie, Dir. Hot. Dept., Northern 
India; D. Hooper, Kxq. t Govt. Quimdogist, Madras , Govt, of Madras, 
t&8j; Gazetteers : A f .*Vf\ P., i73 ; II , tjJ. 

Habitat. — A herb of the Temperate Western Himalaya from Kashmir 
to Garhwil, from $,000 to feet, distributed over Western and North- 

ern Asia, Europe, and Northern Africa. 

CUL™- ! Cultivation.— The first record of the cultivation of Hyoscyamus in 

mA* India is made by Dr. Royle, in his Illustrations , l. c., m 1839. Thai author 

^ remarks that Henbane, Datura Stramonium, and Nicandra indica (? Physalis 

minima, Linn., vtR.indica) were at that time successfully grown and convert- 
ed into extract for the medical depots, in several stations in the plains of 
Northern India and in the H imdlava. He concludes his remarks as follows : 
44 The extract of Henbane particufarly was highly approved of by several 
medical officers, and was pronounced by Mr. Twining, after trial in the Ge- 
nera! Hospital of Calcutta, to be of most excellent quality/* Later records 
exist of its more or less successful cultivation in Calcutta, at the Ron a! 
Botanical Gardens, Saharanpur under Dr. Jameson, in the neighbourhood 
of Agra and Ajmere, in Bombay at Hewm and Dapuri, and in the 
Nilghiris. The crops thus produced seem to have been almost entirely used 
in supplying the Government Medical dep6ts with leave* and extract, and 
no market with European druggists appears to have been formed. Thus 
in a report furnished by the Superintendent of the Botanical Gardens. Sa- 
haranpur, on the cultivation of Hyoscyamus during the past ten years, ex- 
tract to the value of R 1,939 anc * leaves to the value of K 2.1 So are said to 
have been supplied to the Government Medical depots, and an entry occurs 
to the effect that in 1882-S3 leaves to the value of R40, and extract to Up- 
value of R30, were supplied to an European firm in Bombay, but since .hen 
no extension of trade w ith commercial firms has been made. The seeds of 
the bazir also appear to be principally imported from Persia and Afghan- 
istan, so that at t he present day all Hyoscyamus employed in Euiopran 
medicine, except by Government, comes from Europe, and even the^erd* 
offered for sale in bazars are not obtained m this country It i> difficult 
to understand why this should be the case. The plant grows wild abun- 
dantly on the Himalaya ; it is fairly extensively cultivated, apparently 
with a considerable amount of success in various parts of the country, and 
the supply ought to more than equal the demand. It seems possible, 
however, that the plant artificially cultivated, as it is in the hot climates of 
Saharanpur and parts of Bombay, where the surrounding conditions ar«- 
very different to tnosc w hich the w ild plant enjoys, may be deficient in some 
of tnc properties which render it medicinally valuable. It b, therefore, highly 
desirable that an accurate analysis of the Indian plant, in comparison with 
the European, and of the cultivated plant of the plains in comparison 
with the wild Himalayan stock, should be made. Such an analysis would 
definitely determine tfue relative values of each, and should it prove favour- 
able, might afford a stimulus to the employment of the native drug, not only 
in India, but in other countries. ' 1 he plant can be grown and the extract 
prepared so that the prt>dua may be sold much more cheaply than that 
imported from Europe. Thus the average rate at Saharanpur during the 
past ten years has been R 1-4 per lb for the extract, and annas a P cr J" 
tor the leaf, while the last quotations in England«for the latter is from iw. 
for foreign to 8 s, per fb for English biennial, ami for the former 6*. fyd per 
Oil-— The seeds are mentioned by Dr. Cooke as yielding an oil. Dr. 
Dymock describes a specimen he obtained from tne Poona Botanical 
Gardens as bright yellow and rather thick. It is apparently not employed 
for any purpose. 
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Medicine.— History.— Henbane has been employed and valued as a 
drug in Europe and Northern Asia from remote times. Baron Hammer- 
Pur g stall believes that the ** btndj ” (or banj), the Coptic of which is 
"nibettdj” is undoubtedly the *' ntpmthe” of Homer* It is the 
vosftva/io? of the Greeks, ana was particularly commended by Dlotcorides 
as a medicine. By Celsus it was employed r.s an external application 
in ophthalmia, and as an anodyne, and Pliny mentions it in various 
passages. In oriental literature the earliest record of the plant is, as is 
natural from its habitat, to be found in Arabic and Persian writers, and 

the evidently foreign origin of the Sanskrit names indicate that it was 

unknown to ancient Hindu medicine. 'I he Muhammadan writers of Arabia 
and Persia regarded the plant as intoxicating, narcotic, and anodyne, 
and employed it extensixely as an external application in cases of | 
inflammatory swellings, rheumatism, and gout. Or. Dymock, in his j 
interesting account of the drug, also mentions that a mixture of the 
powdered seeds and pitch was emploved^o stop painful hollow teeth, and ! 
as a pessary in painful affections of the uterus ; that the juice or a strong j 
infusion of the seeds was dropped into the eye to relieve pain; and that I 
the seeds made into a paste with mare's milk and tied up in a piece of wild j 
hull’s skm was supposed to prevent conception when worn by a woman.! 
In the earl\ centuries 01 (he middle ages henbane was also one of the | 

pnw ipal medicines of the physicians of Europe, by whom it was known j 

;ik Hyos< yamus, Symphotuaca, Jusquiamus, Henbane, Hen bell, or Chenille; j 
but it appears to have fallen into disuse till the experiments and recom- | 
mendations of Storck in the beginning of the nineteenth century brought ! 
about its rcintrodut tion into medicine. At the present day in India, j 
the only part of the plant generally employed is the seed, wh - h is imported j 
from Peru a. Dymock consders that the greater Quantity, if not all of ! 
the seed thus obtained, is really the product of H. albus, Linn. They are j 
believed by the natives to be stimulant or heating, narcotic, astringent, j 
digestive, and anodyne. j 

The parts of medicinal value are the foliage and green tops, and 
the seed, but t.hc latter is not officinal in the Indian Pharmacopoeia, j 
in which the preparations laid down for general use are a tincture, do** - 
20 to 60 drops, and an extract, dose 5 to 10 grains, both prepared 
from the leaves. In Europe dried henbane is sold in three forms: at, , 
the foliage and green tops of the annual plant, 2nd, the leaves of the 
first year of the biennial plant, and 3rd, the foliage and green tops 
of the biennial plant ; of these the last form is regarded as the best. 

Chemical Composition.— The most important constituent of Hen- 
bane, Hyoscya m in , was first obtained by Geiger and Hesse in 18 ' 3 1 j 
It exists most richly in the seeds, from which it was first separated by 
Hohn m 1871, and again by an im pro veil method by Thibaut in 1875. 
The authors of the f'harmacographia describe the alkaloid as follows: 
y Hyoscvamin (C^H^O,) is easily decomposed bv caustic alkalis. By boil- 
ing with baryta in aqueous solution, it is split into Hyoscjn , C € H„N, and 
Hyoscinic acid , C,H w O^ The former is a volatile oily liquid of a narcorie 
odour and alkaline reaction ; by keeping it over sulphuric acid it crystal- 
lises and also yields crystalline salts ffyoscin may be closely allied toconin, 
C g H u N. Hyoscinic acid, a cryst alllira hie substance, having an odour 
resembling that of empyreumatic benzoic acid, melts arc. ding to Hohn 
at 105*; tropic acid (a product of a similar decomposition of atropin) melt- 
ing at ii 8°, agrees so very nearly with hyoscinic acid that further 
researches will probably prove these acids to be identical . n The seeds also 
conta&n a6 per cent, of fatty oil, and the extract employed in medicine is 
rich in potaasic nitrate and other inorganic salts. 
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Physiological action.— Or. John Harley, who has made special 
investigations into the action of the drug under consideration, writes : 
M Henbane, like belladonna, produces dilatation of the pupil, somnolency, 
a parched condition of the tongue and mouth, and in sufficient dose 
delirium. The general action on the secretions and nervous system agree 
in all respects with that of belladonna, and the results of its action is the 
same; but the influence of henbane on the cerebrum and nerve centres is 
somewhat greater, while its stimulant action on the sympathetic is less. 
Both drugs directly stimulate the heart, but after moderate doses the action 
of henbane results in a sedative effect. Small doses are sedative and tonic 
to the heart ; large doses excite its action, and excessive doses depress it 
almost as readily as those of belladonna. Both drugs produce relaxation 
of the voluntary muscles, and of the occluding fibres of the intestine and 
bladder/ 9 

Medicinal Uses.— Hyoscyamus is especially valuable as a nervous, 
sedative, and narcotic in cases’of maniacal excitement, sleeplessness, and 
nervous depression. This action appears to be most largely due to the 
syrupy alkaloid above mentioned, vie., Hyoscin, which may be adminis- 
tered alone, by hypodermic doses of gr. or more of the Hvdriodate. 
The drug is also a* valuable sedative in cases of cough, especially in the 
early stage of bronchitis and in asthma, in cases of which its relaxing 
effect on muscular tissue is highly beneficial. It is a decided laxative 
and carminative, and appears to possess a peculiarly sedative effect m 
irritable conditions of the genito-uri nary system. As an external applica- 
tion it has been employed in neuralgia and rheumatism, painful glandular 
enlargements, irritable ulcers and haemorrhoids. In diseases of the e\e its 
sedative, anodynec and mfdriatic actions are most valuable. Mr. Duthie 
mentions the employment of henbane by natives near Saharanpur as an 
ingredient in a massala administered to trotting bullocks during the hot 
and rainy seasons, as a sort of “condition powder. 9 * 

Special Opinions.— £ 44 1 have found the tincture in drachm doses 
in combination with Bromide of Potassium useful in cases of maniacal ex- 
citement, sleep being produced 99 (Surgeon S Ji Browne. M.D., Hoshangabui. 
Central Provinces), “ The tincture of this has proved successful in three 
cases of Ben Ben 99 (Surgeon W. F Thomas, Madras Army , yjrd M. A* /., 
Mangalore). u A very useful anodyne, sedative, and antispasmodic 99 
(Surgeon G. Price , Shahabadu " I have found the extract very useful 
in irritating cough accompanied with tenacious mucus in the air passage ’* 
(Civs l Surgeon \V. Most , Meerut I. w Very useful in mania and in 
delirium tremens 99 (Surg ton- Major E . G. Bussell, Superintendent. Asylums, 
Calcutta ). 

Fodder. — The young lsaves are said to be eaten by cattle. 

Trade. — The value of the seed in Bombay is R7 per maund of 37 |tt». 
As already mentioned the leaves may be obtained at Saharanpur at an 
average cost of 4 annas per lb, and the extract, carefully prepared, for 
Ri-4- 

HYPECOUM, Linn.; Gen. PL, L, 54 , 9 <>S- 

A small genu* of the NaturAl Order Fumahiacex, comprising four or 
five species, natives of the Mediterranean region and Temperate Asia. 

Hypecoum procumbens, Linn. ; FL Br. Jnd., /., 12O; Fumari- 
- The Horned Cumin. * t ace*,. 

References.— Bans., Ft. Or., /., t24 ; Aitchison, Bet. of A/eh. DeL 
Com., 32 ; Pkarmacog. huhea , I„ ti7 ; Dsmock, Mat. Med • W. 
Ind., 2nd Ed., 5 4; Murray, PL and Drugs, Stnd, 77 ■ 
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The “ Magic Barley / 1 


(J. Murray .) 


HYPERICUM 

perforatum. 


Habitat. — A low, annual weed of cultivation of the drier parte of the 
Panjab and the Salt Range, distributed to Western Asia and the Medi- 
terranean Region. 

Medicine. — Murray, in his Plants and Drugs cf Sind , describes the 
horned-cumin as yielding a juice which has the same effect as opium, and 
its leaves as diapnoretic. The authors of the Pharmacographia are of opi- 
nion that it is the tonjKccrv of Dioscortdas and Hypecoum of Pliny. 

Hyperanthera Moringa, Vahl. , see Morin ga pterygosperma, Gctrtn 
HYPERICUM, Linn. ; Gin. PL, ,65. lVoL V ‘ 


MEDICINE. 

Julee. 

538 

Leaves. 
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A genus of herbs, shrubs, or small trees, belonging to the Natural Order 
HypEHiciNE^e, and comprising 160 species distributed over the temperate 
regions of the globe. Of these about ao are Indian, natives of the hills, 
especially the Himalaya, but very few are at present known to possess properties 
of economic importance. The writers of the Pharmacographia Jndtca state 
that a plant etists in Persia described by Muhammadan writers as a species 
of Hyefirikun (Hypericon) which is locally'' named Dadi and fao-t-jadi, or 
M magic barley/' to which is ascribed the medicinal properties formerly attribut- 
ed to the St. John's worts of Europe, namely, the power of expelling the demon 
of hypochondriasis, and of acting as a charm against wttch*cra<t. The red juice 
of the flowers of Hypericum was also considered by ancient classical amicis 
to be a signature of human Mo^d ; it was called ay£p6$aifiov by the Greeks, 
and was employed as an application to wounds. Several species are cul- 
tivated as ornamental shrubs. [7c.,/. g+() ; llYPERIClNF®. 

Hypericum Hookerianum, W”. & A.,- FI. Br. Ind., /., 3^4 Wight, 

Syu — H. uBLONGirofJt/M, Hook, 

Var. Leschenaultii, Chany , H. triklorum, Biume ; H. oblongifo* 
UL'N, Wall,; 11. CHOISIAN U M, Wat! . 

Vein. -Tumbomri, Lepcha. 

References. — Gamble, Man, Timb., 2t ; List of Trees , Shrubs, &c., of 
Darjiling, f. 

Habitat. — A glabrous shrub from 6 to 8 feet in height, found in the 
Sikkim Himalaya from 8 ,uOn to 12,000 feet; the Khisia mountains, from 
4,tX/o t o 0 ,i you feet ; and the Nilghins. 

Structure of the Wood, — Close-grained, moderately hard, with marked 
annual rings. 

Arboriculture. — Gamble mentions that this shrub is frequently employee 
for hedges in Sikkim. 

H. patulum, Thunh. / Fi. Br. Ind., /., J.ff. 

Syn.- H vpknicum Usalum, Hiim . , H. oblonoifolium, Wail, hom 

Choisy « 

Var. attenuatum, Choisy . 

Vem. — Tmmhhil, UfhaRI. 

References. -/nunc. Mat. Med, Patna, n3 ; Atkinson, Him. Di't,, Xd. 

Habitat,— A small glabrous ^hrub found throughout the lemperate 
Himalaya (Sikkim excepted) from Bhot£n to Chamba and Simla, also 
in the Khdsia mountains and Yunan. , 

Medicine* — The scented 5F-Ens are employed as an aromatic stimulant 
in Patna, to which they are imported from Nop 41 , Duso 2 to 10 g-i -:i- i 
price 2 annas per lb (Irvine). 


H. perforatum, Linn. ; Fi, Br. Ind., 25s. 

Var. debile, Roy It, mss . 

Vein.— Bassant+dendlu, Hind. i Bassant, dendlu , Pb. 

References.— Stewart, Pb . PL, So ; Journ, of a ^M, Tour in Ha**ra 
and Khdvdn, in Vourn, Agri.Hort. Soc. of India, }/**- 

book Pharm tS 74* : Atkinson, Vim. Dist., 3o6; Balfour, 

Cyclop,, //., t3S ; Krm Off. Guide to the Mus. of he. Bet., /$. 
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HYSSOPUS 

officinalis. 


Tk( H y— op. 


STB. 

54* 

MSDICIHV 

547 


Habitat.— A perennial herb, found in the Temperate Western Himalaya 
from Kumaon, altitude 6,ooo to 9,000 feet, to Kashmir, altitude 3/300 to 
6,500 feet. 

Dye.-— The dried herb boiled in alum communicates a yellow or yellow- 
ish-red colour to wool, silk, &c. 

Medicine.— The herb is bitter and astringent, and was recommended 
by Arabic writers as a detersive, resolutive, anthelmintic, diuretic and 
emmenagogue and externally as excitant, but it docs not appear to be used 
in modern medicine. The authors of the Plutrmacographia indie* give 
the following account of the chemical composition of the flowers : When 
the flowers of H. perforatum freed from their calices and dried are exhausted 
with absolute alcohol and the tincture is evaporated, a soft residue is left 
of a red colour (hypericum red) together with volatile oil. If the flowers 
are exhausted with water, then with dilute alcohol, well dried after ex- 
haustion, and the colouring matter extracted from them by ether, it remains 
on evaporation as a blood red ^resin, having an odour of chamomile. It 
melts below ioo° and does not yield ammonia by dry distillation. It js 
insoluble in water and in dilute acids. By aqueous ammonia, potash, and 
soda, it is coloured green and dissolved ; the saturated solution is red by 
reflected light, but exhibits after dilution a green colour by transmitted 
light. The ammoniac al solution leaves on evaporation a neutral blood-red 
resin having the odour of hypericum, soluble with yellow colour in water, 
and giving off ammonia when treated with potash. The red combines 
also with the alkaline earths, earths proper, and heavy metallic oxides, its 
alcoholic solution precipitates the alcoholic solution of chloride of calcium, 
also neutral acetate of lead, and ferric chloride. It dissolves in alcohol, 
more readily in ether, with wine-red to blood-red colour, also m volatile 
oils, and in" warm fixed oils (Buchner). According to Marquart the 
colouring matter of the fresh flowers is a mixture of anthorym and an- 
thoxanthin separable by exhausting with alcohol and treating the residue 
with water.' ' 


54* 
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Hypoxia orchioides, Kurt, see Corculigo orchioides, Gtrrtn. ; Vol. 
II., 650. 


HYPTIANTHERA, W. ft* A. ; Gen. PL, II., 94. 
Hyptianthera stricta, IV. &A. ; Ft. Br, Ind., Ill,, m Rubjacpae. 

Syn. — R anoia stricta, Reek. ; Macrocncml'm stkictum, W ' Hid . ; 

RONDILKTIA STRICTA, Roxb. ; HVPOBATHRU M STRICT !. 1 M, Kura l 

RubiaCCA, Wall., Cat., SiJS in part, tjfj, tjo?. 

Reference..— FI. Ind., Rd. C.B.C., 171 . Brandis, Far. FI.. 37 4 t 
Kurt, For. FI. Burm ., //., 50 ; Gamble , Man. Timb., 220 : Indutn 
Forester , XI., 370 ; XIV., 343 . 

Habitat.— An evergreen branched shrub, 3 to 6 feet high, common in 
Northern India and Bengal, ascending the outer Himilaya and Khasia 
Hilts to 4,000 feet ; also a native of Chittagong and Burma. 

Structure of the Wood. — Brown, moderately hard, c^ose grained, 
weight 56ft per cubic foot. 


HYSSOPUS, Linn. ; Gen. PL, lit., ,187. 

Hyssopus officinalis, Linn.; FI. Br. Ind., IV., 649; LaBiatjk. 

Ve n>. • Zt/ah yakis. Mind., Abac., Pees. 

References ~-Beiss.,Fl, Orient., IV 5(4 ; Stewart, Bet. Tear''' in Haem a 
in tonrn. Agri.-Hert. See. ef India, XlV., jd .• Atmlie. Mat. Ind., /.. 
•17 i O Skanghnesn, Bang. Disarm., gK* ; Dymeek, Mat. Mid. IV. 
Ind., > tt Ed, $oi i J, Arjun, Bomb. Drugs, too ; Year-book of Fharmot y, 
•*?». gfik ; Btrdwoed, Bomk. Ft., dj ; Bal/eur, Cycle*., II., i$o , Smith, 
Du., at* : Treasury ef Bot., I., d»d. 
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The Hyuop. \J. Murray.) HYSSOPUS 

I officinalis. 

Habitat.— An undershrub of the Western Himalaya, from Kashmir I 
to Kumdon, Distributed to Eastern Europe and Western Asia- ! 

Medicine.— It appears doubtful whether the plant imported into India 1 MEDICINE, 
from Syria and bearing the above vernacular name is really identical with cct 

the true Hytsopus officinalis. Alston was of the opinion that at an\ rate •*** 

it did not correspond with the v$*>no$ of the Greeks, and the I-sof of the 
Hebrews. Alnslie also thought the plants were probably different, and of 
later ) ears the doubt has been again raised by Dymock. The true 
Hyssop also, though fairly plentiful in many parts* of the Himalaya, does : 
not appear to bit employed locally by the natives, nor does it form an 1 
article of trade with the plains. Thus Mr. Lace, in a note on a specimen 
collected by him near Quetta, remarks that the natives do nut appear \ 
even to give a name for the plant. Whatever the plant s.'iifah y,ibts may ' 
he. it is classed by the Arabians amongst their anthelm.ntics, stimulants, 
and d cob *t mentis The officinal hyssop of Europe* has long been known 
as a tonic and stimulant, and was at one time in great reptile as a remedy 
far nervous d* «*;»*» s. Pliny also thought it useful in chest affections, and 
Cetsus regarded it as anthelmintic* . 


i 


j 

j 
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ICHNOCARPUS ““ ' =SBr ""~ ~“ 

frutescens. A Bubithme tor Sarsaparilla. 


ICELAND MOSS. 

Iceland Moss, sec Cetraria islandica, Achar.; Lichbmes; Vol. II., 263. 


X 


i 

I 


1 


1 


FIBRE. 

Bark. 

2 

Medicine. 

Root. 

stAs. 

, * 
Leaves. 

5 


ICHNOCARPUS, R. Br. ; Gen. PI., II., 7/7 

Ichnocarpus fra grans, Wal 1 . , see T racheltepennom fragrant, Hook. f. ■ 

[ Apocvnacic. 

I. frutescens, R- Rr.; Fl. Br. Ini., III., 66q; Wight, It ., /. 430. 

Syn.— F.chitbs frutcscrns, Roxh . ; Apocynvm prutfsckns, Linn.; 
Ichnocarpus radicans, Wall.; I. dasycalyx, Afiq. Syama , Roxb. tn 
As. Res-, A. 261. 

Vero. — Dudhi or si* madatd, Hind.; Dudhi, shydmd or svamqlatd , Brng. ; 
Dudhi , K01..; Dudhi lota, S\ntai. ; Bheri (Oiancfa), C. P. ; A ’alia- 
tig* |of Roxb.). ill* batte, nalla tige, munt* ga/janamu (of Elliot), 
Tel.: Tnnsapai, Burm.; AVrri-w/, Sing. ; 5 «>iv«. S\ns. 

References.— Roxlt., FL fnd., Ed. C.B.C., 24 $; Brand in, For. Ft., 327 . 
Kuro, Far. Fl. Burm„ II., 18$ ; Dole. & Gibs., Bomb. Fl., 147 : Grab!. 
Cat. Bomb . Pi , u 3 ; Sir H'. fonts, V., 05. Sir W. bJliot, Fl. And hr. \ 
7 n 9 tig, 137 1 *6$ : Boyle, III . Him. Bot., /., 271 ; Jij/fA/, Il/ust., Fat. Il\ 
162 . AW. Campbell, Kean. Prod , ( hutta Xagpur, X». gjtu ; Phnr m 
Ind., ’3* ; O'Stiaughnessy, Bene. Dispens., U: V. C.Dutt , Mat. Med. 
Hind . 195,317, 3 10 ; Dvmock, Mat. Med. W. Ind., 2 nd. Ed,, tog; Atk\-i- 
son, Him Dut, JfJ, ? 3 g; Jour. Agn. -Hart. Sot . Ind. (Oid Scries), 17 ., 
to : V,, 16 : Guartterr, Bombay ( A.i»iora ». A V., 4JS ; Gazetteers ~ A\- H*. 
X, Bundelknand, fs 2 ; of Agra, ixxiv. : Mysore and (\>org, /., 56 , Settle- 
ment Kept. Chanda, Central Provinces, App. 17. 

Habitat. —An extensive climber, met with on the Western IlimAlat'i, 
from Sirmur to NepAl, altitude 1,000 to 2,000 feet; and from the l.pp-r 
Gangetic plains to Bengal, Assam, Sylhet, Burma* South India, and Ceylon 

In some of the hotter valleys of in*- NorthAWst Himalaya, it ascends 
to 4,000 feet, being, for example, frequent below Simla. 

Fibre.— The b*rk yields a good fibre 

Medicine.— The root P' ssesses alterative and tonic properties, and 
is employed as a substitute for Sarsaparilla (Conf. with Hemidcsmus indi- 
cus, p. 219). The stalks and utve.s are used in the form of dtcociicn 
in fevers. An IV fusion' is recommended to be prepared from 2 oz. of the 
root in a pint of boding water : of ihis the dose should be 2 or ^ oz. twice 
daily. Taylor in his Medico l Topography of Dacca \p. 55) says : M I his 
plant, which derives its name from its creeping stems, abounds with an acrid 
milky juice. The stalks and leaves are used in the form of decoction in 
fever.' Dymock {Materia Medic a of Western India) disru<se$ this drug 
conjointly with Hemidesraus indicus. He writes : "They arc used together 
and are considered tc> have similar properties. When, however, tdrivA is 
used in the singular number, it is the usual practice to interpret it as mean- 
ing Ichnocarpus frutescens ( Dotty Hind . Mat. Med., p. gt$). Ichnocarpus 
frutescens is common in the southern part of the Presidency. The Hin- 
dus consider its roots and those of Heraidestnus to be demulcent, alterative 
and tonic, and prescribe them in dyspepsia, skin diseases, syphilis, Arc. 
They arc generally combined with bitters and aromatics.” The pride area 
over which a knowVdge of the medicinal properties of this plant occurs 
argues actual merit. Thus from the extreme southern parts of India to 
the north and east, the people use a decoction in the treatment of fever. 
In the Journals of the Agri .-Horticultural Society, for example, repeated 
mention is marie of this property: even the tuld tfnga tribes, on the north- 
eastern frontier of Assam, are familiar with it. The Rev. J. Long: fin* 
dig e nous Plants of Bengal) states that the roots are commonly employed 
in nospitals under the name of country Sarsaparilla. 
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The European Holly* 


(G. Watt.) 


ILEX 

dipyrena. 


Structure of the Wood. — White, soft, without heart wood. 

[cthyocolla, see Acipenser, Vol. I., 83; also Fish, Vol. HI., 369-397 ; 
Ignatia amara.and [ Isinglass ; & Sharks’ Fins. ( 

Ignatius' Bean, sec Strychnos Ignatii, Brrgtus ; Loganiace.® ; Vol. VI. 

[ lang-ilang, see Cananga odorata, H.f. fit T. T . ; Vol. II., 93. j 

ILEX, ; Got. PI., /., 356, 997. J 

Uex Aquifolium, /-<«»• ; Ilicihe®. j 

The Fa’Ropkan Holly. | 

References. -(VSkaughnr.tv, Beug. Ditprns., »y ; U.S. Dufiens. {kd- , 
p. 1668. Indian Pareitert V 4&S i X J I / , 63 , Ciarie, Linn* . 

Habitat U< Ismail tree, native of Europe; introduced into India and. 
,„rnnwmlv found in gardens w.thm the temperate tracts. According to j 
commonly ^ouna ^ ^ u a natlvc of the Sag* H tils on the frontier ’ 

, A.,',,!,' f„ r he collected a holK.not in flower or fruit, but which possessed j 
lease* that matched accurately those of the common holly. The writer' 
found m many parts of Manipur and the Naga Hills, bushy sterile forms 
of what he took to be Ilex dipyrena, but possessing very thorny broad 
mate le ives which much resembled in form and texture those of the true 
h .llv Manipur is peculiarly a country of hollies, no less than five species 
hat 'n« been collected, ail of which in their higher l.mits were seen to 
bee i line flowerless and form stunttd bmbe.s wuh me 'ptnuw eaves. Of 
the- five sim-c its time are nnde.snl»d. 1 lie Manipur bodies are : .. 

dipyrena, lL U; I* Thomaoni, //<>,*/•; *• sikk.mens«, K ng, mss.; I.; 
Duniana, 11 alt, mss. ; and 1 . monopyrena, liar/, mss. • 

Dye.— The common hulls conla-ns the principle a yellow 

colouring substance soluble id concentrated hydrochloric acid. With alum 
it d\es yellow and with ferric chloride green .. | 

Medicine. — O’Shaug h ne s sy ( Bengal Dtsp ' remarks that according to ; 
Dr. Rousseau (he leaves and bark (or m a useful remedy m intermittent j 
fever • they are also said to lie emoibent and diuretic. The / n\tei State-. . 
Dis'dnsaUrg gives an interesting account of this remedy wh ch formerly; ■ 
cnt..Mtl m France a high reputat on. Its property was said to depend 
upon a bitter principle ili. in. A yellow colouring substance cahed tic ■ 
xanthn and a peculiar acid known as t lute and have been obtained by Dr , 
F. Moldenhauer. The berriks art* said to bo purgative, emetic and; 
diun tic, lo or I 2 being enough m act on the bowels. , ! 

Structure of the Wood. -White and hard, much used for ornamer.M ; 

purposes and for cahcci-printcrs’ bloiks. ... , i 

Domestic.- The inner bark affords a viscid substance used as BIRO j 
LtMK. The juice is boiled and mixed with a third part of nut-oil. I 

I. dipyrena, Wall.; Fi . P>- Iml.. 

V«n».--A - .t«/d*i kar.tf-ui, mu nasi, gulstma Stry -. Sk ingala. *»"**•'*• 
kan.ru, karri, dm.*, k.i.ha, lain, ho, .1 i .**<., ,i o.iru. d^n.ia, kandara, 
kmiera, hater u (Simla). Pn. 

References. -Brands For. Fi , 7t > i— . *• .* 

Pb. Pi., 4O; lourn.'i of fief. To»r. . v V- fI , 

Sat. 3 our.. \/V.,p. Jt) ; «»•>'*., „ f k;r- <v. firug. fit pen. 

Fart trr.ix., t 9 » / X /., *4 : XIII . fie .• Ati, II, m. Put.. 007 ; Acs 

Off , Guide to Rot. Garden* nt*J Arba*efn*n* 14* ; 

Habitat.— A small evergreen tree of the Himalaya, from the Indus to j 
BhutAn and .Manipur ; found in temperate traits bet wen 5,000 an 
9,000 feet above the sea. 
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ILEX 

paraguayc n sis. 


P«fi{UAf or Mate Tti. 


FODDER . 
T1MIHSR. 

16 

17 

TIMBER- 

18 


A remarkable Ilex, which the writer provisionally accepts as a form <. f 
this species, runs to a large wide spreading tree, the leaves being sparingly 
spinescent. A good example of this exists in Simla, which is peculiar m 
forming minute yellow seedless fruits in March wv the flowers of next 
year appear) instead of producing the large orange coloured fiuits of Ilex 
dipyreua which in December constitute a striking feature of the winter 
vegetation of many parts of the Western Temperate Himalaya. This 
may be but the staminate condition of the species, a condition which Darwin 
i Origin of Species, f. 73) describes as observed in I. Aquifolium— the Euro- 
pean Holly. But it is worth adding that, in the Simla neigh bourhood, all 
the other examples of I. dipyreua (so far as the writer has observed), with 
the single exception of the tree here described, are hermaphrodite. (Con*. 
with Darwin, Forms of Flowers, joy, where the English holly is stated 
to be dioecious or as having only imperfect stamens in the oistilate flowers.) 

Fodder.— The leaves are occasionally given as fodder tor sheep. 

Structure of the Wood.— White, hard, close grained. Weight 46ft 
per cubic foot. Is not much esteemed. 

Ilex Godajam, Coltbr.; FI. Br. Ind., /., O04. 

Structure of the Wood. — Kur* remarks that this species yields a 
whitish wood, which turns grey, is rather heavv, fibrous and tough, but 
close-grained. 
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1 . insignis, Hook,/, 7 FI, Br, Ind., /., $99. 

Vtm.—Lasuni, Nepal. 

Reference.— Gamble, Man, Timb.,83. 

Habitat. — A small evergreen erect tree, met with in Nepal and Sikk m 
at an altitude of 7,000 feet. 

Structure of the Wood.— White, soft, close-grained. Weight 401b. 

1 . malabarica, Bedd„ FI. Sylv., t. 143; FL Br. Jnd., I, 600. 

Syn. — Ilex Wightjana, Dal§. & Gibs, (not of Wail.) 

Habitat. — A large tree met with on the Western Ghdts from the Kcn- 
kan southwards, ascending to 3,000 feet in altitude. 

Structure of the Wood. — Hard, yellowish-white Mr. Lisboa 'fV- 
ful PL Bombay , 48) says it is much used for planks, platters, and building 
purposes. 

I. paraguayensis, St. Hilaire . 

Paraguay or Mate Tea; Jesuits* Tea. 

Habitat.— A native of Brazil and of Paraguay, now extensively culti- 
vated experimentally in most countries. 

Food.— From time immemorial, the inhabitants of Brazil and Paraguay 
have been in the habit of drinking a beverage prepared front the leaves of 
this holly much after the fashion of the use of tea in China. These leaves 
possess a pleasant aroma and a principle analogous to that in tea and 
coffee. They have the advantage of cncap and easy prepamt ion, since 
it has been found unnecessary to cure ana roll them by so expensive a 
process as that adopted with tea. They are scorched and dried while 
still attached to l\.\ branches ; then removed by being threshed* ground 
to a powder and packed in skins or leathern bags. T he ; leaves are 
collected from the bushes every two or three years from December to 
August. Although originally and even now^o a Urge cxteRt collected 
from the wild plant, this holly is also cultivated to afford a more acces- 
sible supply of leaf, but the trade though large cannot be said to have ex- 
tended to Europe. In 1884, it »» stated that 8,000 owlb of leaves were 
used in South America (the bulk being exported from Paraguay) In P* ace 
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Paraguay or Mate Tea. (G. Watt ) ! . ,LEX 

. _____ thcaefolia. 

of tea, which though gaining ground has by no means displaced the indi- * FOOD, 
genous article. In the Argun ne Republic it is stated the consumption i 
amounts to 27,000,0001b r*r annum, or about 13& a head, while of cot ice J 
and tea only a head are consumed. I 


The use of mate leaves has been long known and carious attempts have 
been made to introduce this cheap tea into Kurope with little or no prac- 
tical results. It has even been cultivated in France and other parts of the 
Continent, but interest is if anything lessening, a result doubtless largely ; 
due to the cheapening of tea The first mention apparently <bv ar. Indian 
writer) of matt is that given by Dr Airtslie {Mat. Med , 4^6-43 7), but | 

he only refers to the substance in an account of tea substitutes St. Hilaire, j 
Dr. Ainslie remarks, urges that there is a great difference between the ■ 
Brazilian and the Paraguayan mate, and he further siates that Lambert ! 
figures and describes the plant in an appendix to the second volume of his j 
description of the (Iknus Finns. In the writer’s copy *ji that work the ap- , 

n mdiX in question is not given, but there can be no dpubt the Paraguay ! 

oily wav experimentally cultivated in England at the beginning uf the ; 
cintury. The first plant grown in India was apparently that obtained b\ j 
thf* Agri.-Hoi ticultural Society of Madras bum Kcw in the year 1870. ft ; 
may n- wbc seen in m.st t.uLii*' parks and gardens, ard in Lucknow »t is I 
sa cl t<» flower and fruit. It is thus probable that the plant could be cult I- ! 
\j!rd in any of the prr vimes of India, and afford a cheap ar.d wholo'me 1 
beverage to* the million* of people who for generations will most probably j 
U- too poor to purchase tea. Various reports have appeared, and an e\- \ 
tensive c«*» r«q>»>ruiefKe been conducted, but as yet the cult nation of mate J 
in India has not pa^Mxi beyond the experimental stag**, and the plant is only i 
gown for ornamental purposes. {Cvnf with Johnston's Lnemistry Cf j 
(’« turnon Life v Church's La.). pp. tjytj f.) ( 


I'he decoction is prepared by pouring boiling water over a small quan- j 
•*,tv uf the powder. The infusion is imbibed through .1 straw or tube with ; 
pYtoraud end to prevent the powder being drawn, up. The beverage L j 
s.ud 10 be pleasant and palatable, but il too largely c< rsumed is purgat.ve j 
or evi n cim tic. According to the published .inaly«»s of thi^ substance it - 
contains fn.in o‘4*u to 1*5 of tbicnr, and 2o*S^o of cnlfeoiat n aod. also , 
of gum and VqO* of resin with other less important ingredients. : 
{lor the analysis of mate , see fear-bo k / phartnac v* U 2 $ als»* , 

; ■‘■S4. pp. It has a balsamic odour and bitt«r last.% but may be 

•“iftiMied with sugar and milk. It is said to have an adv image over cut! tv 
and tea in its mild aperient property and its hitter flavour is regarded as 
giving it a tonic stimulating influence. Mr. O'Conor of the British Legal o- , ' 
brazil, calls attention to mate, and says :t i K mure foil. tying ar.d aim. Hilary 
than either tea or cutkv and much more wholesome. Mr. Reid remarks t 
that it is moic invigorating and sustaining than tea. Christy 'AYxe C* *»- ; 
mercial Plants), fr<»m whom the last two statements have been compiUxi, : 
gives numerous opinions in favour of this subsume, and advertises h:s ; 
willingness to supply it to the trade. One of the most instructive ac< o mt* 
of tins substance appeared in the Journal of fl tanv , January 184- . ui.u ; 
was rf printed in various publications including the Journal of the Agt 1- 
Horticultural Society of India ( Vol . //.. Selections, 5 to :• 


Ilex these folia, Wall. , FI. Br . Ind, /., 6ot. 

Syn.— I, GAUtTiiatMirotJA, Kura. 

References, — Kurt, For . FI. Burm., /., 24$ ; Gamble. Man. Timb., $2. 
Habitat. — A mod crate- si zed evergreen tree, found near Darjiling and 
distributed thence to the KhAsia Hills, Manipur, and Tvnasscrim. 
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The Star Aoiee. 

TI1KBHB. . Structure of the Wood. — White, soft, close-grained, with white con- 

26 ! centric ines, which seem to correspond to annual rings. Weight 396 per 

cubic foot. 

27 ILLICIUM, linn.; Gen. Pi iS. 

A considerable Indian trade is done in importing into Bombay and 

Calcutta and distributing over the country, the Chinese fruit known as 
Star Anise. Until very recently, it has been customary to attribute that 
fruit to a plant named and described by Linnasus as illicitun anisetum, 
but Sir J. D. Hooker {Bot> Afar., July iSSS > has shown that the true 
source of the spice is a plant not hitherto described and to which he has 
assigned the name of X. remm. He points out that Linnttus is not re- 
sponsible for his species, having attributed to it the officinal fruit obtained 
from China, and that the Japanese species instead of now receiving the 
older name of X. anisetum, Linn*, might with propriety be called I. religio- 
tum, Sieb . et Zucc. The South Chinese plant, referred bv Loureiro to I. 
anisetum, Linn Sir Joseph Hooker regards as a doubtful species, but 
j since it has yellow flow* rs, a six-leaved calyx and 30 stamens, it lannot, 

j he thinks, be I. verum. The Japanese species (,I. anisetum vel rcligiosum) 

has the peduncle arising single or in clusters of threes, and enclosed bv 
bracts. It also possesses long spreading inn/*r perianth segments and 
hence the plant or plants referred to 1* precluded from belonging :o the 
same section of the genus with 1 . verum. Sir Joseph Hooker figure* his 
I. verum as having solitary stout axillary flowers borne on naked peduncles, 
the perianth segments being broad, rounded, and rili.ite. He *ays that :t 
is more nearly allitfl to the Indian species I. Griffithii and 1 . cnajus than tn 
the Japanese, and that these species have globose flowers like I. verum : 

“ but all differ from verum in the increased number of per.anth-segment'', 
stamens, and carpels." The 1 . cambodgi&num, Fiance, Sir ’oseph rt- 
marks, is "a broad-leaved species with long-pedur.cled flowers/’ and \h 
,r a native of the Elephant Mountains in Cochin China." 

Of Iliicium there are Vnown m al! seven or eight species— two in China 
. for perhaps three including that of Cochin China} ; one in Japan; three in 
} the Eastern Peninsula of India ; and one or two in the lower basin of the 
j Mississipi. 'I he species discovered by the writer in Manipur, along with 
i X. cambodgianum, connects the Chinese and remaining Indian forms with 
j the Japanese, and it is somewhat remarkable that after parsing round the 
| globe, a form allied to the Japanese and like that species said to be ptuson- 
i ous, should reappear in almost the same latitude as its congeners. While 
; it is probable that I. verum is the only species that possess the properties 

j for which its fruits are so extensively traded in. tne question as to the 
1 cx’ent India could meet her own market cannot be definitely settled until 
the indigenous species have been more carefully studied. Or, Dymock 
in his Materia Medico, states that a form with 13 carpels and possessing 
none of the odour of the true Star Anise was offered for sale by a Calcutta 
merchant; commenting on that sample Or. Dymock says ther# can "be 
little doubt that that article must be the produce of 1 . OriJBBthii/* Acting 
on that suggestion the writer instituted an enquiry on the subject, but the 
replies emphatically assert that in the Khdsia Hills the fruits of Griffithii 
are never collected and consequently that there is no trade don# in them. 

U appears therefore likely that India imports from Japan, tha Straits or 
China, substitutes for, as well as the true anise f r om china, and that these 
substitutes may be the produce of I. cambodgianam and I. rellfiosum, or 
some undesen bed species, but that they are in all probability fiot Indian 
fruits, since there is no evidence that any of the Indian trees #re under- 
stood by the natives to be of economic value* 
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The Japanese Sacred Anise. (G. Watt.) S 


One of the earliest notices of the Indian trade m Star Anise occurs in TRADE, 
Milburn's Oriental Commerce (Ed. i8ij t Vol lL,p. 499)* The fruits are ! 2 ® 

there said to be the produce of a tree growing in Cnina and the Philippine I 
islands. The East India Company's sales of imports are given as fol- 
lows 


1805 

. cwt. 966 

valued at , 

£2,747 

or t 

Cn. 1-7 

a cwt. 

1806 

. „ 101 

m it i 

AU5*)o 

1 * i 

CiS-14'io „ 

ifk»7 

■ „ 15* 

i» •» 

£*•743 

«> i 

fia- 17-4 


1808 

• .» 711 

M «* 

£ 4^7 

» J 

l ^-<7-9 

91 


Milburn adds that 8 cwt. of aniseeds are allowed to the ton, and that \ 
the permanent kluty thereon "is /, 1-8-6, and the temporary or war duty 1 
91. t >d. t making £i-t8 per cwt, * ' j 

The earliest European mention of Star Anise (Pharmacographia, p. 21) \ 
is connect ed with the voyager Can dish who brought it from the Philip- j 
pines about A.D. 1588, Clusius purchased the fruit in London in lOoi, I 
and during the seventeenth century it reached England by way of 
Hussia, hence known as Cordamomum Stberiensis. In 1600-92 Kaempfer 
figured ami described the Japanese plant Sumo 01 Skimmi, which, as the 
learned authors of the Pharmacogrofhia say, svas bv subsequent writers, 
assumed to be the source of the Star Anise. Thunf>erg was the first to 
point out that the fruit* ui the Japanese plant were not so aromatic as 
those met with in trade. Von Siehold made the same observation and 
maintained that the Japanese plant was distinct from the Chinese species ! 
described bv Loureiro. It was left, however, for Or. Bretschneider to | 
point out that the Japanese spec ; es was poisonous and to Or. Ha nee \ 
m i.-m and about tie same time to Mr. Ford (of the Hong Kong Botanic) 
Cardens) to eMablnh the independence of the true Star Ar,.se of South j 
i hina — to which Sir J O. Hooker has given the name of I. verutn- from j 
Loureiro 1 * Chinese plant and Siebold's Japanese species. 

Illicium verum, Hook./. • Ma»;noi.iace;e. J 

The Star Anise ok China; Bauiani:. Axisetoil£. Ft.: Stfr- j 

[nanis, Germ. ' 


I. (anisetum, Linn.) religiosum, S. f<-> L. 30 

The Japanese sacked Anise Thee : the Skimmi of Japan. 

Except as a probable adulterant for the former, the latter (the Japanese) 
species is of little interest to India, and even the Japanese themselves use 
the Chinese fnm instead cf that from thr'.r indigent u* speurs. 

The true Star An.se of I’akhoi in South C hm.i shv the Chinese, known . 
as Pakionui kiting or cight*horned Fennel, a fact which, .i« Sir «J. P 
Hooker remarks, is due to the fruits, though commonly compared to anise, j 
resembling more closely in point of test that of fennel. 

'Ven.'—AndsgMat, sonf t Hind.; Bdditin, hi>«n.; Andphal, IhtrcAN ; j 
Guz i Anashuppt* (a tutsi-pii, according tn Ainsbe), I‘n* : Anoiafueu, j 
Tfit.; Aetna ffHtfn , Hu km.; Rtgtya note * fra kurtnu . according tot 

Amsb'e), Arab.; Bddtydn, r*aiyanahe~khiit*i. Puns.; ftadiyene-khatdt- ' 
ruKKitY ; Skimont. stomp. Japakk&k. " , 

References, — Gamhie. Man. Timh. t 4; Baiilvn, AW. Hitt PL f V\d.J., tab- - 
I St / Hooker, JHot. Mag., July tS$$ ; Bret't kneidee, t Wn.r Kn teflr, lf>i. 

JX. % af.? # Pharr* /*</!, 5" ; Ainslu. Mat !nd , IP. *• •*: (f^havgk- 1 

*f*kvy, Peng. />i %pens., j. jpt ; Moodem Sheriff, Mat. Mra Sfuth India 
(* forthcoming farJt), 7 f Oym+<k t Mat. Mea.W. htd , 2nd Fd.. 22; 

Fiurk, 6* Unnb.. Pkarmmtog., V. S. Dtrflrns , >5** FA., ;V5, 7 ^ 7 , . 

9; Bent, flr Trim.* Mr*. PL, to; S. Ar;un. Homk. .\>rygs.. 5 ; fhdi e. . 

Ga/. JrflS Pr. t Pat is KrV, r. $ 4 , :u3 • Pharma tig ind. t 8$ - IV.rr Book. ' 

Phar m.. f$73, 34#, Jjq ; 46$; , 16J ; f.Wc 17 f ; /n/w/. Mat. ; 

Mai. Patna, tJ / ft idle, ftepart of Madras l}*ug$ than* at ikt Calcutta j 
International Kthihititm f Baden Pen*!/, Ph /V., . Btrdwood, Bern*. ' 
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Pr., 3 ; Piesee, Perfumery, QJ, pJ,* Arn'.-Hert. Soc. Ind. (Trans . ), V 
(jo; Smith , Die., 1 7, tS; Treasury of Bot ,, Vol. 6t$ ; AVw Bulletin, 
tSSfi, t7S-t7Si A>w Ojf. Guide to the Mus. of Be. Bot., 8 ; Kev Off. Guide 
to Bot . tfanfeiK am/ Arboretum, 78. 

Habitat. —The Star Anise tree is a native of Pakhot, South China. 
There are, however, three Indian species which may be briefly noticed in 
this place since they are not of such importance as to necessitate separate 
ami independent accounts. 

These Indian species are : — 

l. I. Griffithii, H.f Iff T. ; FI. Br . Ind., /., 40 ; Griffith, Trans Agri..Jfott. 

[Soc. Ind*, V. 9 Ut>. 

A shrubby species met with in copses in Bhutin and the Khisia Hills. 

leaves elliptic-lanceolate, 2 to 4 by 1 to 7 inches in size, acute at both ends. 
Flowers 1 1 inches in diameter, with a perianth of about 24 leaves, the outer whorl of (■. 
orbicular sepals, the inner of 18 oval petals, the innermost small and narrow: " Car- 
pels 13, beak short, inenrved; terminal depression well marked. Taste, at first none, 
but shortly bitter, with some acridity,, and a flavour between that of cubrbs and bay 
leaves #l (Holme*). 

| 2. X. majus, H.f. Iff T. ; FI. Br. Ind., /., 40. 

A shrubby species (about 30 feet high) met with in Tenasscnm at alti- 
tudes of about 5,500 feet. 

Leaves obovate-Unceolatr, 4 to (5 by if to 2 inches in size, sharply acuminate 
and petiole 1 inch long, Flowers pink, pedicles 1 to 3 inches long, sublet winat solv 
tarv or fascicled ; sepals and petals about 16, orbicular, abate, inner broad-ova) ; fila- 
ments short, broader than the oblong anthers ; ovaries spreading : “Carpels 1 1 to 13 ; 

* terminal depression longer and shallower, and beak short and le«w incurved, than in 
I the ptecedmg. T^ste strongly resembling mace, not bitter” (Holmes). 

I 3. 1. manipurale, Watt mss. 

i A large tree collected by the writer in the mixed Magnolia and 
i Michelia forests of north and north-east Manipur bordering co ihe Nag-t 
i Hills and Upper Burma. 

iutarrs elliptic, tapering at both ends (almost acuminate) and 3 to 4 by to 2 
inches its size ; petiole 4 inch tong. Floreer* soliUi y or fascicled, axillary in the last two 
or three leave* of the twigs ; flower buds brae teat* scales hve in nurabar, 3 inner ovate 
obtuse, brown ami caducous, and two longer, narrower, green and parsistent ones at 
the baseot the peduncle; peduncle 1 to i| mchlong; outer peiUnth-segmonts 4 broad 
linea* obtuse lemon-green with purple tips, inner q to \2 narrow linear (1 inch long 
and 4 broad) porn white; stamens 30 short stout carpalt 8 to ta tapering upwards 
and recurved outwards. Ripe fruits not seen. 

The las* mentioned species forms almost lofty trees and his a stem 
30 to 40 feet high, before the branches occur, and these bear a dense 
dome of thick bright shining leaves. It is plentiful in the Kupra anti 
Kunho forests near Mao - the frontier town between Manipur and the 
Naga Hills, It is not known to possess any useful properties, nor appa- 
rently has it assigned to it any distinctive name by the savage tribes in 
whose country it abounds. In most of its char act! ristics, especially the 
bracteated pedicles, it approaches most nearly to the Sacred Anise of 
Japan, but the writer w hile questioning the people around him found no 
one who attributed to it a poisonous quality such as the Japan and Florida 
species are said to possess. It was in flower in February at in altitude 
of 7.500 feet near Mao, and in April at 8,500 feet, far to the east, ai 
Ching Sow. on the Burmese frontier. 

Mr. E. M. Holmes, from whom the description of the fruit of I. Grif- 
fithii and I. majus have bfeen derived, affirms that the fruit of the Japan- 
ese Anise when wetted and laid on a piece of blue paper freddens it 
immediately and strongly* while the Chinese Star Anise causes only a very 
faint red colouration. The fruits of I. Griffithii and I. majus produce no 
such reaction. 
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__ ▼enim. 

Oil.— The eight, carpeiled fruit of this plant yields by distillation with Ott 
water an essential on. somewhat resembling that of aniseed for which it is 34 
used m England. 

The authors of the Pharmacographia remark that H the volatile oil 
amounts to four or five per cent. Its composition is that of the oils of 
fennel or anise.’* It remained fluid at a temperature below fc°C., but soon 
solidified when a crystal of anethol was brought in contact with the oil. 

<# The crystallized mass began to melt again at i6° C. ; the oils of anise and 
Star Anise possess no striking optical differences, both deviating very little 
to the left.'* Eykman (Phar.J our. & Trans . , XL, 1048 ) gives a compara- 
tive analysis of the oils of Anise, Fennel, the true Star Anise of China and 
the Sacred Star Anise of Japan. The differences between the true Star 
Anise and that of Japan may be here br eflv indicated. The former consists 
(according to Eykman) chiefly of solid and liquid anethol ; its melting point 
is 0 °C. ; specific gravity o 978 ; molecular rotation U° to o'4* ; action of 
alcoholic hydrochloric acid— colourless ; chloral reagent— colourless, then 
beautifully red; ammoniacal silver solution — after 24 hours no reduction. 

The latter consists of much of a turpentine, boiling at 173° to i7b°C. f 
liquid anethol boiling at 232 0 to 233 0 C. ; melting point— not solid when 
cooled to 20 0 C. j specific gravity roo6 t molecular rotation — 8o c ; action 
of alcoholic hydrochloric acid — colourless, afterwards blue; chloral reagent — 
colourless, afterwards dirty brow n-yellow ; ammoniacal silver solution — re- j 
duct ion in a few hours. In the volatile oil of the leaves Eykman discovered ! 
t’tigenol, shikimon and shikunol— the second a terpine and the last iden- 
tical with safrol. 

Tu«: seeds also contain a large quantity of a fixed oil. I. religiosum 
was found by Eykman to contain as much as 30 per cent, of fixed oil. 

By experiments on dogs he discovered that neither the essential nor the 
fatty oil represent or contain the poisonous principle. He succeeded, 
howc'ii 1 , isolating a poisonous principle as a cry sfalh/able substance. I his J 
he named Stkimine This analysis has been earned still further by Eyk- j 
man and the Japanese plant found to contain proto-catechuic acd, shiki- j 
minic acid, and shikimipicrin, the last mentioned being the actual poison- 1 
011s principle. It forms large transparent crystals, freely soluble in watu j 
and may be represented by the formula C 7 H>„0*. | 

Medicine. — While the St>ir Anise has long been employed in China * ^EDICINB. 
and Japan, but has in India only come into use in modern times. It *<s 35 

chiefly employed m Europe to flavour spirits, the greatest consumptio. Flavouring 
being tn Germany, France, and Italy. It is not used as a medicine in 
Europe, but in India is regarded as stomachic and carm. native. It is . jp 
viewed as of great service in flatulent and spasmodic affections of me . 
intestinal canal- Ainstfe remarks that in his time (iSifi) Europeans m 
India were not familiar with the drug, but the l itians consider the fruits Fruit*, 
powerfully stomachic and carminative, and the Muhammadans occasion- { 37 

ally prepare from them a very fragrant volatile oil. I 

Dr. Dymock mentions that a consignment of a kind of Star An^se 
rCaihcd Bombay which was found unsaleable, and chit-fly because tr.t 
'sere alrm»*t devoid of scent. He formed the opinion that they were the 
piodncc of 1. Griffith!!, and apparently because of the fact of their consist- 
mg of 13 instead of 8 carpels* In a correspondence on . s subject Dr. 

Dympck inftMrrned the writer that the consignment in question was first 
offered for sale at Calcutta, but not finding a purchaser there, was sent on { 
to Bombay A subsequent enquiry, alluded to under the grner-K nu e 
al*#ve, throws considerable doubt, however, on the possibility oM he 
pc'UecJ consignment m question having been the fruits of »• ri * J ■ • 
i he Flora of British India docs not mention the number of carper 
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possessed by the two hitherto published Indian species, but, I. imphalense 
nas 8 to la, and according to Holmes, I. Griffith!! has 13, and I, nugue 1 1 u t 
13. It is, as suggested above, mtn h more likely, therefore, that the in- 
odorous form described by Dymock is a foreign imported fruit, most prob- 
ably from the Straits or Cochin China, I, varum and I. reiigiosum have 
only 8 carpels and the two American species have also that number j I, 
flondanum like I. retigiosom are poisonous, at least so It is stated of the plant 
found in Alabama. I. parviflorum, the Georgian species, has a flavour 
closely resembling that of Sassafras root. 

Special Opinions.— $ M Extensively prescribed by Makims as carmi- 
native and stomachic. Seldom, if ever, prescribed by Kobirajs n {Civil 
Surgeon S. Af. Shircore , Afoarshtilitbad). “After roasting and mixing 
with equal parts of sugar is thought to be useful in ordinary dysentery. 
My personal experience is limited” [Surgeon-Major C.J, McKenna, 
L Af' D., Caivnpore), 

Food. -Being highly aromatic, it is in great repute in China and 
other Eastern countries in the manufacture of condiments and flavouring 
of spirits. 
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IMPATIENS, Linn. ; Gen. PL , 4J7, qSq. 

A genus of succulent herbs, rarely shr ubs, composing in all some 150 spends, 
chiefly distributed throughout the mountains of Tiopical Asia ami Africa. They 
become rare in Temperate Europe, North America, and South Africa, though 
in India aome of the most prevalent species are those met with on the Temper- 
ate Himalaya, the under vegetation of t»»e mixed forests ot the Western divi- 
sion often consisting almost exclusively of a rampant annual growth of on'* 01 
perhaps two or three species of Malum. Indeed, India alone possesses 123 of the 
known species, and of these the vast maturity occur on the Western Ghats the 
mountainsextending from Bombay and Madras to Ceylon. Some of these species 
are distributed throughout the area indicated, but Madras possesses 40, Bombay 
15 * *nd Ceylon 21*; while the lower mountains of Bengal, the Centra) P10vim.es 
the North West Provinces and the Panjab each have only one or at most two 
species and these are common also to all the other provinces of India. In A<s.iiii 
( chiefly on the Khasia Hdf«) there are 23 specie* ami y in Burma. The Bur- 
mese species may be described as the most tropical Indian members ol the 

E mus, the majority occurring at the sea'* lev*l near Moulmein. Oi the Hints* 
yan species the Western Division possesses 14, the Central \ 6 , and the East- 
ern 2 o, some of the last being also found in the KhasU Hills. Many of the 
Waster n Himalayan spac es extend from Kumiuu to Kashmir, a few onfy going 
eastward to Sikkim, These Western forms an* also by far the most prevalent, 
and, as already remarked, miles of country during the monsoons (June to Sep- 
tember) are literally covered with one or two species. This is peculiarly the 
case near Simla where I* tinphoratft— a rose-coloured species with yellow 
and red veins— and I. amplexicaulis- * magenta coloured one, dispute pos- 
session with the ycllow-floviercd I. scabrida. it is significant also that with 
the exception of I- Baliimiai all the West Himalaya species belong to the 
section with linear capsules, and most of them possess in addition edible seeds. 

Impatiens Balsamina, Linn.; Fl. Br. hid., /., 453; GeraSiace*. 
The Garden Balsam. 

Vera.-— Gil-mendi, Hind.; Dipnti, Brno, j Haragauta, I'RIVA ; bfujrtki, 
(a name ind ative of its yielding a red dye), N.*W. P. ; BaOtd, traal, 
Haiti, tut dr a, pall*, tilphtir, jlk, Pa. ; Ter add, BoMD . ; Txtdfdd, Mar. ; 
Panshit, da n-da-Ut, Burn. f 

Reference*. — Roxb. , Fl. M., Kd. C.B.C., u»r V»vt. Hort. SMb.Cal., 

;-?v; Thwaitfi, pit. Ceylon PL, 6$; Dais* if 6 V.* , Bomb. fL* 44 ! 
Stewart, Pb. PL, y 5 Mayn't Burma & lh FcopU, t 7 <* t, V- »«- 
i pens., i$tk Pd., if/*?; Atkinson, Him . Dht 774; f»««- ~Oris*<i* 

[ U.,n*iApp VL; Mysore fr C**r(, /., to ; tomboy [Kanar* Al< .. 4fff 

! N.-W. Prrwinctt, Bv ndelkhand, 79, Himalayan Diitricts, J07 1 J 

ForetUr, IX., XII., App. H. 


Products of India. 


335 


The Garden Balsam. (G, Watt.) 1MPATIBNS 

raccmosa. 

Habitat.-* A native of India, introduced into England about 1596, since 
which date its cultivation has been prosecuted with much success as an 
ornamental exotic. In the North-West Himalaya it often occuis so plen- 
tifully in fields, at about 3,000 feet above the sea, as to give the fields a rose- 
purple tint. The cultivated plant may be said to have become naturalised 
in the vicinity of gardens, in the plains of India, but the wild form occurs 
only on the lower hills, and is not met with on the plains proper. 

The Flora of British India describes six varieties, vis., ( 1 ) vulgaris, 

(2) coccinea, (3) arcuata, (4) macrantha, is) micrantha, and (6) rosea. 

The last mentioned is the form met with in the Western Himalaya, while 
Nos. 3, 4f and 5 are found in the Western Peninsula. ’ j 

Flrmmger says the best time to sow Balsams, in the plains of Bengal, 
is September, and that the plants should ht- retained in pots until they are ! 
ready to be planted out in the border. If sown earlier the severe rains ! 
destroy them, and if later they do not obtain sufficient heat to allow' of ! 
their flowering properly. j 

Dye. — Madden says that the flowers t,l this plant are in Garhwdl used i DYE. 

for a dye, whence it is called Afajtti or Mu /» tat. The writer received 1 Flowers, 

from the Jhaintiva hills a few samples of plants used by the inhabitants for j 4 O 

dyeing. Among these was found a specimen ot this balsam, with the! 
remark “leaves when bruised together with Mctchta latiga g»ve a red 
colour.” The writer cannot discover a detailed account of the chemistry ! 
of this plant, and is therefore unable to oiler any opinion as to the nature 
of the red dye it contains That it di>es possess a colouring principle and » 
one closely allied to madder in appearance, there seems to be no doubt, j 
The subject is well worthy of careful examination, smee it is probable the j 
cultivated plant (to be found in Europe} is likely enough to preserve this j 
property. A use for the wild plant would be a positive boon 10 the Himd- 1 
laya cultivators whose crops are often seriously injured by the weed. 

The flowers of the British 1. Noli-me-tangere were once upon a time 
employed as a yellow dye. Baillon {Natural History of Plants, V ., .?,?) 
remarks of I mpatiens : '* Several BaKams are tinctorial plants, especially 
I, fluva, Nutt , and I. tinctoria, A. Rich . The Tartars are said to colour 1 
their eyes and nails with the juice of several balsams with alum.” i 

Oil & Food. — The seeds are eaten in Chumba, and the oil expressed OK. k FOOD, 
is eaten and also burned. ' 41 

Medicine.— 1 1 is not known whether any of the Indian species c >f Impa- ’ MEDICIMB. 
tiens have attributed to them medicinal properties; I. Noli-me-tangere has ; \2 

an acrid burning taste, and when taken internally, acts as an emetic, 
cathartic, and diuretic. It is considered too dangerous, however, to be c.‘ - 
much use. The United States Dtspfnsatot v, after having previously d <- 
cussed the properties of I. fulva, I. pallida, and I. Noli-me-tangere, states 
that I Balaaauna resembles the other species in its effects Baillon sa\s 
of I. Noli-me-tangere that it was formerly valued as a diuretic and afcti- 
hemorrhotdal. It was topically used for pains in the joints and was said 
to cure diabetes, but it is not much thought of at present. In Japan X 
comuta is said to make the hair grow. 

I mpatiens racemosa, D C. ; Ft. Br. 1ml.. /., w- 

Habitat.— A small, herbaceous plant (2 to 3 feci high) cot... non on the 
temperate Himalaya, altitude s,ocx*> to 7 ,cht>o feet from Simla 10 Sikkim, at 
times ascending in Sikkim fo 12,000 feet. 

Dye — Specimens in the herbarium stain the paper on which tney air 
mounted as well as any plants they cornu in contact with of a bright io*c 
pink resembling madder. {Con/, with I. Balsamina 1 This property wds 
first pointed out by Edgeworth, but the writer has found it to be the ca-r 
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with his own specimens, the dye being specially washed out with the spirit 
and corrosive sublimate employed in poisoning. 

Oil.— The seeds yield oil which is used for burning ; it is also edible. 

Impatiens Roylei, Waif. ; FI. Br . Ind , /., 468. 

Habitat.— A handsome bush, often to feet in height, common on the 
temperate Western Himalaya from Nepdl to Marri, altitude 6,000 to 8,ou<» 
feet. 

Oil flt Food.— The raw seeds are edible, tasting like nuts; from them 
an oil is prepared which is both eaten and used for lamps. 

I. SUlcata, Wall.', FI. Br. Ind., 469, 475. 

Habitat*— A gigantic annual, often 15 feet in height, frequent on the 
temperate Hirodlaya, altitude 7,000 to 12,000 feet* The writer came into 
an expanse of grassy hills in Kullu where these plants formed an almost 
impenetrable mass. On endeavouring to push his w ay through it, the seeds 
shot off in every direction in su' h showers that it was almost impossible 
to open the eyes. He was guided to the spot by a native who assured 
him that pigeons in great numbers would be found. This proved the rase, 
the birds rising in great dorks from the balsam upon w hich thev wcic feed- 
ing. At another place he found the people collecting the seeds, and was 
told they were to extract oil from them. 

Oil St Food.— The seed* are edible and yield an oil. Dr. Aitchison 
says that in I^ihoul the hi? sits are also eaten raw. 

IMPERATA, < yr * - Gen. PI., III ., / i? s . 

[ G KAMI NET- 

Imperata arundioacea, f'ynll.; Duthie, Fod&r Grasse h X Ind.. jj : 

Syn* — S acchakcm cvlinpricum, Linn . Lag crus cyu pgr ices, £/*#/.; 
ImpkkaTa ol;i*dkk\, Beau *.; I. Koknigit, Beauv . 

Vertl.— Cstrh, sir, sil, bkaratai, UppEK |||D. ; Ihtbn, H I *• O . ; fVw, Besg : 
Skiro {Bhabar«tn<j Lower Mill#), N.-W. Rf. Siru, At*, Ph. ; D»v, Sixc* i 
Tkarpai^puUu, I'am.; Barumbiss (f Ttiftmiifg, to Roxburgh), tn&lavu 
gaddi (according tu Elhot), T*l.; 7 %fmkgp*nyen % Buhm.; ; 

Darbka (according to Dlltt) ( bulbajamu , tarhissu, (according toEHiot}» 
Saws. 

References. — R>rb., fil. hid., Ed. C B.C.,78 ; Hmgt, H-*rt. Sub. Cal., 7 ■- 4 * 
Thwaitet, h n , Ctulon PI., jtp ; Sle&art, Ph. Pi.. 257 ; Aitrhuon, Cu/. 
Pb. and Smd PI., r? 3 ; Afa*on t Burma and i/v People, $24, 817 ; niUot, 
Flora Andhr 20, 23 , t it ; Kura, Prelim. Kept. Pegu ; V . C. Dutt, Mat. 
Med. Hind., *<■/). Bidie , Cat. /?aa» />., Paris Exh. r 76: Atkinson, Htm. 

J2f, 80k ; jour. Agri.’H&rt. So c. Ind , X. 3 < 7 ; A I/I.. JV ; {Seta 
Series), /. {ProcJ, P.2 ; If., Juo / Indian Forester, 22; Hr., 1*8 / I^n 
US; X.,&. 

Habitat,— A small perennial grass inhabiting the plains and hills <>t 
Bengal, the North-West Provinces, the Panj&b and Sind, itfjtaoist, stiff, 
pasture ground It is particularly common over Bengal, and iieencls the 
Himalaya to altitudes of 7,500 feet. When in flower abotftfA] pril and 
May, the fields, roadsides, and railway embankments become; white with 
its silky heads. h is # in fact, a very characteristic grass of thejicighbour- 
hood of Calcutta, the matdan being chiefly car petted with it. v 

Fibre.— Used for the same purpose as that obtained from the Munja 
(Sacchanun ciliare, Anders.), namely, to prepare the sacrificial of 

the Hindus; and the leaves arc employed for thatching ( Atkin jpn s **%mn m 
lay an Districts). Roxburgh says that the Telingas make ipe of it m 
their marriage ceremonies* He adds that it is much used in' Bengal for 
thatch, and Mason remarks that this is the case in Burma also* Thwarts* 
states that in Ceylon this grass is viewed aa making excellent thatch. 
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Fodder.— Not of much use as a fodder, because cattle refuse it except 
when quite young, or when no other forage can be obtained. Mr. Duthie 
writes: M In Australia it is called ' blady-grass,’ and the young succulent 
foliage which springs up after the occurrence of a fire is much relished by 
stock. I have observed the same effect resulting from periodical fires on 
certain parts of the Himalaya where this grass 5s plentiful.” 

Implements and Machinery, &C., Woods used for. See Agricul- 
tural Implements, Vul. 1 ., 145. 

Incense, an odoriferous preparation burned at religious ceremonies. Fran- 
kincense pure incense) may -be regarded as the chief and more expen- j 

sive ingredient (see Bosweltia., IV/ /., pp. 5// to 5/./), the following being j 
the materials of incense used by the poor cr employed as adulterants with J 
Olibanum : — ^ , 

(1) Boswellia serraU, Roxb. Gugul or Salhi gum, the Indian Oli- 
banum. 

(2) Cupressus torulosa, Don. 

(3) Juniperus communis, l Ann. The smoke <»f the roots was j 

considered by the ancients to 1m? most acceptable to the infernal gods. 

(4) J. macropod*, <!• ■ 1 " *1 J. excels*, Rub A. 

(5) J- recurva, It am. 

(6) Jurinea macrophylla, Renth. The roots of this herbaceous plant 

are largely collected in KumAon and GarhwA) under the name of Dhtip, 
and either exported to the plains or made into a icsmous preparation 
which in that condition is exported. j 

(7) Monna Coulteriana, nVv/e. 

(8) Pinus Jongi/olia, Roxb. Known in Oudh as DLvf. j 

{9) Sa assure* Lappa, Clark*. '1 he sacred (V.*.tus root largely export- 1 

ed from Kashmir and used in the preparation <>f perfumery, medicine, and 
expensive hvms of incense. 

(10) Taxus baccata, 

Though mentioned writers or thi^ subject ns ingredients in incense, 
it is not known to what extent the conifer >us plants in the above list are 
used in the intense hunted at Hindu temples After O'bmum, Nos. 1, 1 
ff, and 9 are the most important and in that order relatively. 

! 

Indian Fig or Prickly Pear, sec opuntia, Vul. v. j 

Indian Red, see Pigments, Vol. V. 

Indian Shot, see Ctnna indica, V'ol. II., p. 102. 
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GoMME BLASTIQUR, CaOUTCMOI'C, Ft. • KaITSCHLR, Germ.; VkRDERHARS, j ^BSCRIP- 
Dutch; Comma mastic,//. d* Port. ; Coma mastic. Sp. ; Gl’vml Da. 
dtitfW. / Chirit mural Malay. : Siang-pi, Htin. ; 55 

Caoutchouc Or India-rubber is the inspissated milk or sap! 

obtained from at least six genera of plants which belong to three wV'ly * 
different Natural Orders, w-, Landolphia and WUloughbeia, to A poor- 
s’ accjr ; Casti Horn and Ficus, to Urticaob*: 1 sub-order Artocarpk/k); 
and Here* and Mastnot, to Euphorbiace * In the p!a tissue Caout- 
chouc is found to circulate wdthm certain anastomosing vessels which arc 
distributed throughout tly? middle or more rarely the inner layer of bark. 

A far larger number of plants possess a milk) sap (and even a caoutchouc- 
yielding siy>) than those generally viewed a^thc sources of India-rubber. 

The tfcrm Caoutchouc is sometimes used synonymously with that of India- j 
rubber, but it is more corrccljy the pure hydrocarbon isolated from the I 
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other materials wilh which it forms the impure rubber of commerce. 
Under the microscope the milk appears as a kind of emulsion with minute 
globules, the caoutchouc granules suspended in it* These range from 
ftmnnr to of an inch in diameter. Caoutchouc is highly elastic, 
lighter than water, has neither taste nor smell, is fusible at about i?o°C. 
(248° Fh.) and inflammable at higher temperatures. According to Fara- 
day it consists of 87 2 parts of carbon and 12 8 of hydrogen. The sample 
he examined came from India, and was thus probably obtained from 
Ficus elastics* It is interesting to add, therefore, that Faraday makes no 
mention of having detected ammonia in the rubber he examined. 

When the bark of plants containing this substance is cut, the milk 
exudes, and in time hardens on exposure to the air. This agglutination 
may be hastened by adding salt water or alum to the milk, but the former 
increases one of the defects of rubber, vig ., its hygroscopic property, and 
thus injures it commercially. It would seem that the chemist has still to 
perform a service to the planter and extractor of rubber that is likely to 
prove of the greatest importance, vis., to analyse the fresh milk of esuh 
and all the rubber-yielding plants. The methods of coagulation in prac- 
tice are very much the hereditary arts of savages, instead of being based, as 
they should be, on scientiflc principles. It does not follow that the acid 
process, though applicable to one milk, is at all suited to another; in fact, 
systems of extraction have been brought about by experience blindfold ly 
instead of based on demonstrated science, hence the full amount of rubber 
contained in the milk is not, as a rule, removed, it is commonly stated that 
the best rubber is obtained by boiling the milk, but delay in agglutination 
is reported to be injurious, since destructive oxidation takes place. Where 
the climate of the rubber forests is detrimental to human life, the collectors 
frequently add alum to the fresh milk, as a temporary measure, and effe* t 
the complete separation of the rubber with greater deliberatior on reach- 
ing their homes at some distance from the forests. It is believed by most 
writers that the milk is kept in its fluid state within the plant tissue 
through the agency of ammonia*— a theory in part supported by the facts 
that the fresh milk has often an ammoniacal odour, and that a little ammo- 
nia m added to the milk has been observed to facilitate its retention in the 
liquid state. On coagulation, the milk changes colour, assuming a more 
or less reddish tint, and forming a plastic leathery substance. A thin 
piece is seen under the microscope to contain irregular rounded pores 
which partially communicate with each other and dilate under the influence 
of fluias. 

Chemically India-rubber may be said to approximately consist of two 
substances— an elastic material, on which its merit depends, and a viscid, 
resinous, readily oxidisable principle, to which it owes its depreciation. 
The greater the amount of resin present in a sample of rubber, the less 
is its value, but it is remarkable that the amount of this oxidisable sub- 
staice <eems to be more consequent on a tardy precipitation olihe caout- 
chouc from the milk, than on individual or even specific differences in 
the ptants from which it is obtained. The property of the elastic substance 
also varies, and in a' marked degree, between that obtained fromj one genus 
of plants and another, for every gradation exists between the non-elastic 
hydrocarbon known as Gutta-percha and the finer qualities of Gam Elastic, 
such as the Para and Ceara rubbers which contain the smallest known 
amount of resinous matter. The African and Guatemala rubbers possess 
the highest percentage, and are consequently the least valuable.* 

Caoutchouc is quite insoluble in water, alcohol, and acids* Tt is, how- 


* Cen/. with remarks at page 360* 
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ever, oxidised by strong nitric and charred by strong sulphuric add. 'SOLVENTS for 
Ether, benzonc, rock-oil, and sulphide of carbon penetrate it rapidly, causing CAOUTCHOUC, 
it to swell up and ultimately assume an apparent though not actual con- 
dition of solution. “ The liquid thus formed is not, however, a complete 
solution, but a mixture formed by the interposition of the dissolved portion 
between the pores of the insoluble substance, which is considerably swelled 
up, and has thus become easy to disintegrate. By employing a sufficient 
quantity of these solvents, renewed from time to time, without agitation, so 
as not to break the tumefied portion, the caoutchouc may be completely 
separated into two parts, vis., a substance perfectly soluble, ductile, and 
adhering strongly to the surface of bodies to which it is applied ; and an- 
other substance, elastic, tenacious, and sparingly soluble. The propor- 
tions of these two principles vary w ith the quantity of the caoutchouc and 
the nature of the solvent employed. Anhydrous ether extracts from the 
amber-coloured caoutchouc 66 per cent, of white soluble matter; oil of 
turpentine separates from common caoutchouc 49 per cent, of soluble 
matter having a yellow colour. The best solvent for caoutchouc is a 
mixture of 6 to 8 pts. of absolute alcohol and 100 pts. of sulphide of car- 
bon. M M Caoutchouc yields by dry distillation an empyreumatic oil called 
oil op caoutchouc 01 .,;oi;tchoic»n, which forms an excellent solvent 
for caoutchouc and other resins. It is a mixture of a considerable num- [ 
ber of hydrocarbons. Ordinary impure caoutchouc likewise yields small ; 
quantities of carbon anhydride, carbonic oxide, water and ammonia” ; 

{Watts 9 Chemist* y). 

Continued boiling in fixed oils also causes the separation of thecaout- 
chouc particles thus seemingly to dissolve the rubber. Of this nature 
doubtless is the action of gar j an oil, the property of which, as a solvent 
for caoutchouc, the writer has already alluded to under Diptcrocarpns ' 
turbin&tus {Vol. ///., t 6 $). Mr. Laidlay in 1839 reported that when frag- 
ments of rubber arc dropped into ganan oil (especially if the oil be heated . 
or boiled) the rubber swells and dissolves Since the date on which this 
republication was made of Mr. Laidlay’s discovery, the winter has come , 
across another passage which would seem to refer to the solvent property 1 
of gtirjan oil, and he has also performed certain preliminary experiment; 
to test the accuracy of the reports regarding garian oil as a solvent. Mr. 

Btrettell, in his Narrative of my y^arney in Search of Ficus clast* ca in 
Burma Proper , states (p. 184) that a Mr. Henri who was employed by the { 

King to work the serpentine mines bethought him of a method of repairing ; 
the gutta-percha tubing that had got out of order. Observing water-proof j 
baskets used by the people for baling water he enquired as to the material ; 
used in rendering these waterproof. He found it to be the India-rubber of 
Ficus elastic*. Further on, Mr. 8trettel I, commenting on Mr. Henri's, 
discovery, remarks ; “ 1 had endeavoured to find out the process adopted by 
Mr. Henri to utilize caoutchouc in the form of a cement for repairing the 
gutta-percha tubing of his pumps, but no reliable information could be 
obtained. One account was that he boiled ten tickals of caoutchouc w ith 
two-and-a-half itckals of kunntn oil, but this is impossible ” The w«Tter*s ! 
elementary experiments, suggested on reading Mr. LaRltay’s report, have 
satisfied him that far from being impossible it is probable that the above re- 
port was correct, and he strongly suspects that the Burm* ns use more ex- 
tensively than we have any positive know le dge of, a solute., of caoutchouc 
dissolved in In or Kanrtn oils. Proem ng in (he Simla bazar a bottle of : 
the substance sold as jan o<l, the writer performed Mr. Laidlay *s experi- . 
ments, but was more successful in dissolving gutta-percha than India-rubber. , 

It was thought, however, desirable to obtain from Burma wdl authenti- 
cated samples of the various forms of wood oil ; accordingly Mr. d. W. 
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Oliver, Conservator of Forests, Upper Burma, was addressed on this 
subject, and that officer very obligingly furnished samples. Messrs. 8f ade, 
& foussaint kindly collected these samples at Mr. Oliver’s request, but 
unfortunately the jar containing In oil got broken on its way to Simla, so 
that the experiments could be tried only with the various forms of Kanvtn 
oils. These oils after prolonged boiling alt acted as solvents both of India- 
rubber and Gutta-percha, arid it was observed that the pure oils decanted 
from the resin possessed this property to a less extent than when used in 
the impure form— resin and oil mixed. 

Thinking that perhaps a solution of rubber in Kan vtn oil might be used 
in the water-proofing of Burmese umbrellas, the writer ateo invited Mr. 
Oliver to investigate that subject, remarking that it was customary to read 
of umbrella waterproofing as accomplished by a decoction prepared 
from the fruits of a Diospyros. Mr, H. Jackson, Deputy Conservator of 
Forests, Prome, furnlsh«y the report and samples winch this enquiry 
elicited. Two bottles were received, one containing a strongly adhesive: 
balsamic substance, said to have been prepared from the fresh fruits of 
Diospyros burmanica, and the other a varnish made from earth-oil, rosin, 
wax, and vegetable oil. There is thus no India-rubber used m the Burmese 
umbrella water-proofing, and the process and manipulation pu-Mtcd by 
the Burmese appears to differ *rom that followed by the < hinrs* mainly 
in that the latter people use the fruits of Diospyros pyrrhocarpa \t\nf with 
Vet . ///.,/ 5^). VVhether or not the above facts regarding the solvent pm- 
perty of the DipterocJurpus oils on caoutchouc may prove of ipduMii.d value, 
they are of interest in amplifying what has been said under Dipterocarpus 
and Diospyrps. It may, therefore, be added that the writer obset vnl rhai 
hotgar/uw oi* painted on cloth previously dyed with cutch, and mnrd.mt*-! 
with alum, dr red in a few hours. This latter fact may be of considerable 
utility, since fas remarked under Dipterocarpus ) the chief drawl -v k fo the 
utilisation of garjan oil has hitherto consisted in the difficulty of drying the 
oil. A cloth painted with cold or hot garjan oil took some m«>nth« t.»div 
and when dry became stiff; so that on being folded it cracked ami ga\i out 
the resinous principle of the oil. The cutcn-dyed cloth, on the hand, 
dried m a few hours and never became stiff nor parted with it*. ns:n. It 
was, however, not completely water-proof, and the gerjan o.-l wii'.idt*' 
soften when water was left on the doth for some hours. 

The reader should consult the article Gutta-percha ( Vo!. /// , ; ?/ - 
rog). A comparison of the list of plants there given, as yi« ldmg that 
substance with those that afford rubber, will reveal the fact that tl>o majority 
of the former belong to the Natural Order Sato tack while the latter .ve 
mainly obtained from members of the UrtiCack^ and KrpHoRisrw k v. 
The Apoctnac km and Asclehadacr.'f. appear sometimes u> \u*ld guttrs, 
at other times rubbers. The exact nature of the hydrocarbons obtained from 
these families, however, must remain undetermined until th« y have been 
subjected to a careful chemical examination. I he allotment given in this 
work of certain species as ytcld : ng gutia and of others rubber, mpy there- 
fore have to be adjusted hereafter. Mr. W, T. Thiselton Dyer read a paper 
on this subject before the Linrcnn Society { Proceedings, Jinn* /*$-.», P- SS 1 
in which he discussed the Apocynaceous India-rubber plants of the Malaya 
and of Tropical Africa. He pointed to the interesting fact that; these all 
belong to the Tribe Carjssp. c, Mr, d. G. Baker, m an art k le which 
appeared in the Gardener* s Chronicle {1S86), depit with the sources of the 
India-rubber of commerce. ** Part of thr supply/* he wrote, M mines from 
South America (shipped principally from Para and Cartliagena), part of 
it from Sierra Leone, Mozambique, and Madagascar, and the remainder 
from tropical Asia.** Besides t he two genera of A roc vnace^s (Laadol- 
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phia and Willoughbeia) there are, he says, M at least six others which yield 
a similar milky juice not at present utilised to any considerable extent. 
In the United States in 1883 there were 120 India-rubber factories, em- 
ploying 15,000 hands. The total importation of raw material into the 
States in that year was 30,000 tons, worth about £6,000,000 sterling. The 
value of the manufactured goods made in a single year is estimated at 
£50,000,000. The quantity of unwashed rubber imported into the United 
Kingdom in 18S3 was more than 10,000 tons, worth about £3,000,000, but 
in 1*85 it had sunk to less than £2,000,000. None of the tree-* which yield 
India-rubber have jet been brought into cultivation on a large scale, and 
the time will soon come when either this will have to be done or the supply- 
will gradually lessen. There are about sixty distinct species of the rubber- 
yichfmg genera, and the botanists and foresters will have to soit'e between 
them which of these are best worth cultivating and whr* r o it will pay to 
grow them Unfortunately, at the present time, the price of India-rubber 
4 if all kinds is exceptionally low-, the best Para rubber being now worth 
only about ?s . fv/. per pound in London against 4s. in i>&4, and the best 
African and Asiatic kinds about 2 s. per pound . '* Mr Baker then fur- 
nishes a most instructive table t f the Ind.a-rubljer-y.cMing plants, show ing 
lb* *r native countn* ^ , - A the imports ;nto Oeat Britain in 1880 of the 
rubber from each. The table may be ! reproduced : — 


DESCRIP- 

TION. 


Natural Order . 


On ruis. 


i Native country. 

5 5. \ 

v?;_j 



Aj-ocn naccu* 

Wttknitfhtvia. 


, 1'ritpkal Asia 

53 '^ 


Landolphui < including 
V,ih»ah 

III 

< Alma ar t\ Madagascar 

1 

2.200 


f la ncoi 11.4 

1 

, Ihadl 

Malay Peninsula and Archi- 
i rdive. 

5 Mala) i’enins'ila. 




7 


i> 

Dyi'ra .... 

3 



C«Mima (Cettoph^m) 

4 

(i'.iAiia rrul 1 Irani. 


»» • 

AlMoroa 

3 

Malay and Fiji. 


• 1 < 

Camei aria 

2 



L’rtkansv (Aitn- 
r:epe:r). 

C,i.vtilloa 

3 

! t -i ntra* Am^rici ard Cuba. 

1 

iOL» 

f’icuA 

2 

Africa an f Tr<v«al A>»a , 

3 1 

Kupborbuu*.'** . 
«• • 

Itcvea 

0 

, Ama2i.n u c* n . 

S 

Manihot 

1 

Ibai.t . . . . ' 

‘ | 

i 


- 


• 1 
. - - 

1 

Totals , 

1 

1 2 genera . 1 * * 4 

60 

j • 

! 



1 he farts in the above t.ibohMf d s* :tt*P'ont, andtlie arguments used 
by Mr. Baker tcgarihng the pron » ihmimi.m fade .«nd Allure possible 
dev line* in supply, should cultivation be. rot rc-orird to, baw bet i urged v 
many writers and has c prim'd the keynote to the extcn< ( ve experiments 
conducted in India and other tropical cmi'Mnr^. An attempt will be made, 
in tlv* sub<e(]iient pages, to discuss \ei\ briefly the nMun. * these experi- 
ments, but in conducting the present introductory remarks a may safely be 
said that the Assam plantations of Ficus elastics represent the most ration- 
al efforts that have beeh made, though- high expet tat urns are also enter- 

tained of the Tcnasserim Hcvca (Para* phintatvnv So long ago as 1S80 

Ur. King, while repotting the successful lntrodiwtinn of the climbing 

Laudolphia rubber plants into the liotamt Gardens, Calcutta, remarked : 
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** But I (car, even if it were to turn out to be suited to the climate of Calcutta, 
Landolphia would prove rather an unmanageable crop ; for it is described 
to be an enormous creeper, climbing to the tops of the highest trees. With 
regard to all these exotic rubbers, it must be remembered that * with the 
'exception of Ceara * they are either very large trees or climbers ; and 
although it may pay well to collect rubber from them in their native 
forests, where they have grown to maturity without cost to the collector, 
it is ouite a different matter when their planting and protection have to be 
paid for, and their coming to maturity has to be awaited for years/’ This 
opinion has since been omy too truly confirmed, so far as the interest of 
European planters (who are at most but temporary residents in the tropics) 
are concerned, though perhaps the plantations undertaken by Govern- 
ment may ultimately prove of considerable value to the country. 

PLANTS WHICH YIELD CAOUTCHOUC. 

It is perhaps unnecessary to deal exhaustively with this subject, since 
during what may be called the various spasmodic India-rubber fevers, that 
have periodically engrossed the attention of planters, the cry has been raised 
needlessly, as it would now seem, for more and still more Caoutchtmr- 
yielding plants. The natural result has followed, namely,. small fortunes 
made by adventurers and powerful advertisements obtained for wnuld-hc 
public benefactors. At the expense of the earnest workers in tropical fields, 
who now suffer in their present apathy the consequences of un<jue haste. 
It is probable that much time and money were spent on experiments with 
worthless milky shrubs, or climbers, that necessitated a more expensi\e 
system of cultivation than the value of the produce obtained. The public 
were thereby compelled to consider as caoutchouc-yielding a far larger 
number of plants than there was any occasion for, and the merits of the 
commercial-rubber trees were thereby largely neglected. Even with the 
true caoutchouc-vielding plants legitimate experiments in testing the suit- 
ability of soils, climates, and methods of treatment were subordinated to 
hallucinations of immediate fortunes which were to flow from saplings of 
a few years* growth. Indeed, few subjects of commercial importance have 
been aealt with in the same spirit of precipitation as the India-rubber en- 
quiry. But this is perhaps accounted for by the practically unprecedented 
growth of the European manufactures to meet which an almost inexhaust- 
ible supply of raw material existed and could be remuneratively furnish- 
ed by tne indigenous forests of tropical America. 

The caoutchouc-yielding plants that alone need be discussed here 
may be dealt with vetr briefly in alphabetical order, under two sections— 
(A) Indigenous, (B) Introduced. 

(A). Indigenous Caoutchouc-vielding Plants. (For B. see page 364 ) 
x. Artocarpus Chaplasha, Raxb. ; Die. Econ . Prod., A, jig ; UrtjcackjV. 

Vern. — Chaplask. Beng. : Sam, Asa. j Cham, Cachar ; Pam, Mach.; 
Taungbtinnd. Burm.; Kaita-da, AND. 

References. —/7 Br. Ind ., V., 54J t Roxb., Asiatirk Restart hes, V. / also 
Ft . Ind., Rd . C.B.C., 634 . 6d> i Kurt, For. Ft. Burm //., *?*. 

Habitat.— A lofty deciduous tree of the trans-Gangetic regions from the 
NepAl Tarsi to As&ftm, Chittagong, Burma, and the Andaman Islands. 

Caoutchouc.— Kurz remarks that it yields a tenacious milky caout- 
chouc. This same fact is alluded to by other writers, but the Substance 
does not appear to have been commercially investigated, 
a. A. iategrifoba, Linn . ; Die . Econ. prod., /.,* 330. 

The Jack-nruit tree. 

Vern-— Kanlhdl, hotel, punas. Hind., Brno., and Ass.j Poitos, Kol.; 
Pkanas , Mas., Homs.; Pita, Tam.; Ptinni, Burm. 
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References. —FI. Br. Ind., V., 541 ;Kaxb., FI. Ind., Ed. C.B.C., 633; ' INDIGENOUS 
Brandi*, For. PI , 42$} Kurt, Far. Ft, Bum., 11., * 32 ; Dal*, and Gibs., j S. 4 P.VI" 
Bomb. Ft., 244 ; Agri.-Hort. Sac. Trans. (1837), Vat. V., 36-42 (an in- ' CHOUC. 
ter e sting paper by Dr, Heifer on various Assam rubbers) : nport on the * 
samples, pp, 7 4~7 8. 

Habitat.— A large evergreen tree, a native of the forests of the Western 
GhAts : cultivated for its fruit throughout the hotter parts of India. 

Caoutchouc.— A writer in the Indian Agriculturist discusses the pro- 
perties of this rubber. He says it is elastic, leathery, water-resisting, &c. 

Each green fruit, he remarks, yields about two ounces of milk from which a 
drachm and a half of caoutchouc may be obtained. Many years ago 
(1837) Dr Heifer experimented with this rubber in Assam. He wrote, ! 

“ The milky juice emanating in moderate quantity from every part of the \ 
tree, but most copiously from the immature fruits, has till now not been \ 
transformed by me in a perfectly solid state. Pouring the milky juice j 
fresh from the tree in earthen moulds as is done in America, did not i 
answer the purpose; the moulds exposed to a slow fire, instead of drying j 
the substance, rendered it more fluid, and so it continued for weeks. * 

Or. Heifer's process for obtaining the Caoutchouc, he thus describes: — 

“ The milky juice brought in a flat basin is mixed wwh an equal quantity 
of water, and then ag.'atcd for turo hours with sticks, by which a good 
deal of carbonic acid is evolved. In about an hour the caoutchouc sub- 
stance begins to separate from the water and extractive matter and co- 
agulates ; in one huur more the separation is perfectly effected, the caout- 
chouc gets a milk-white appearance and a tolerable consistency, but it 
does not dry perfectly." Dr. Heifer also describes a further process : j 
•‘The juice, after having been agitated about one hour as above mention- j 
cd, 1 added to the fluid, acetic acid, which had the property of separating j 
the thinner parts of the juice at once by coagulating it. I put it then on j 
a moderate fire in a tin vessel, till the aqueous parts were evaporated and » 
obtained the caoutchouc substance more elastic, but perfect dryness re- l 
mained a desideratum." * j 

3. Carissa (several species) ; Diet . Econ. Prod., //., i6$ ; Apocvnacp.*. j 59 
The^e milk-giving shrubs are said to afford caoutchouc, and if of suff?- ' 
cicntly good quality and in such abundance as to make its collection rt mu . 
nerative, these plants should prove of great value to India, since they exist 
in great abundance though hitherto viewed as worthless. Mr. T. Christy . 
is reported to have sold the seeds of an African species at six pence each, j 
but nothing more has been heard of these reputed caoutchouc plants. A 
climber spoken of as Cams* macrophylla {see Report, Botanic Gardens , 

Nilghiri ntlls , 1883*84, p, p) was experimentally cultivated as a possble 
source of rubber, but with no result. It is probable the plant in question 
was Cirirn suavissiina, a lofty climber of the Deccan Peninsula. The 
rubber of an African species was collected by Sir J. Kirk (Livingstone 
Expedition), and much correspondence ensued for some years after, the 
seeds of perhaps several species having been distributed to planters in the 
tropics. [ Apoonac** 

4* Cbonemorpha macrophylla, G, Don Diet. Econ. Prod , //., 271 ) 60 

Vera. —Gar badero, Hind, j Yokchounrik, Lepcha; Harki, Svlhkt. 

References*-— Eehttes macrophylla. Roxb Ft. Ind., Ed. B.C., Afd . 

Habitat. —A large climbing snrub met with in North anu East Bengal 
and the moist sub-tropical forests of India, generally from Kumdon (4,500 
feet) 10 Travancore, the* Andaman Islands, Malacca, and Ceylon, 

Caoutchouc. — Qambte (List of Trn$ t Shrubs and Climbers of Darjel- 
sd) says that this climber gives a good sort of caoutchouc. Other 
writers allude to this fact, but apparently derive their information from the 
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statements made by Mason and Parish regarding the plant they identi- 
fied as Echites macrophylla, Wight ^ which see under Urccola esculents. 

[ At>CLKPi\DM BJR. 

5. Cryptostegia gnmdiflora, A\ Hr . ; Diet. Econ. Prod., II., 625 ; 

Vern-— Vilarjati rakundi. Mar.; Palay , Mal. 

References* — Trans . Agri.-Ilort. Sot'. fmi., IV. [t$37)» Wight, Ir. f 
t . Sj2 ; Dal 9. and Gibs., Bomb. ft. Supp.. 5 4; Agri.-Hort. Soc.Jttur, 
Mad., 1883*84; Rep. Hot. Gard. Hyderabad, Sind, 188 J : Rep. t)t>. Agri. 
Dept. Bomb., / 888-84 ; Tropical Agriculturist, II., 16 O; Indian forester, 
V ill. ,202. 

Habitat. - Art extensive climber supposed to be a native of Africa, but 
very generally cultivated throughout tne hotter parts of India. 

Caoutchouc— A full account of the recent experiment* made in Bom- 
bay with this plant, as a source of rubber, will be found in this work, Vol. 
II., 6J5. The Caoutchouc is said to be good, but the opinion (a natural 
one) seems to have been arrived at, vis., that it vv ill not pay to cultivate a 
climber as the source of .1 sub>t:wce that has to be produced in large 
quantities and at a low price, Qr. Wallicb, writing ut a specimen of this 
climber grown in the Botanic Gardens, Calcutta, in i 8,?7. v\vs it yielded a 
rubber superior in whiteness and elasticity to that of Ficus elastic*. I fur. 
opinion was given at the commencement of the enquiry mto Indian source-, 
of rubber and was pi\»bab?v vcr\ much overstated- I he Conservator 
Forests, Southern Circle, Madras, reports that this ckmber 11 grows all well 
over the plains and \ ields a f -dr amount of ^ap which on coagulation pro- 
duces a very firm and superior rubber/* 

6. Ficus elastica, Roxb. ; Diet. £Vo»/ Prod., III.. 3 * >; Urticai Eye. 
The Caoutciiovc; Tree ov Assam. 

Vern. — B«r, alt ah fntr t Bfxo., Ass.; K<n*iri, *n 1 **, Kh\si\; hank*'!, 

Garo; L*\u, NrpajL. ; Lftcha ; Sya ttng bawdi, Urs,,. . 

References. — /? 11 cix, Ft Ind., Kd. C.P t \. f his earlier ? tpe* 

on C aoutchoac tn the Aaati k hc<. I '*/. I • Rovle, l r id. K*~ - 

India, 14,6*, 75-77. Off ins, Report an Caoutchouc, /‘yjt, J2-W, if ’54 
{the last passage containing Sir D. Brandis* Renew a, Mr (0,11ns 
report); Griffith, report on Caoutchouc tree of A \-sa m, your. A statu . tn. 
Peng., VII., fO 1 $t*e*U 11% Narrative of my Journey in svttrcn.fi* i.«.i 
elastic a tn Burma proper; Maun i, Burma and Its f , 5 -* < > ' Vl,J 
Report, /88 j; J. K. O' Conor's Trade Review 18? 4'?$* '<* > if/ 


( AVw Series), , {Selections), 70-hi 


ft* ; Tropical Agriculturist 
VA (F. elastica tn Java), 95 


(iSKf-bt). /., 27 r, J72. IP, *57; IV., 9, *" 

(Mann's rrfi-,,1 of tSfji, Vlt., Ilf , 14*, 747; VII/; 7U-7I4. *j- ■' 


Burma); 7VJ i.vanifuri ; core., lerpa..-.. . Vi, it 61- 

Auam, ,.171-74. far*. 77-, J; '*74- 75. «<>-«*. 

17; H76-77.4S.0j. <S-"« ; '*77-7*. •'*>. •*>->*’> »»-«* «P* 79. 
147-1)6. , VI- in, ; 1879*0, US-177, ,46-15 h i- ' - fl-fMWS. 

>J7 14S. 714-716, itai.&j, iio-ttS, '.16-147, ,08*4.. If 7 > 

,13,147. Affi. IX. ; ,8*3-84. 107-WS, „*-l>4. ‘66, 167, 184. Af /( X 

VlL, and hi/.; 1884-85. itV-U,, ,74. V.) 

and V ; msf6. ,3V, 47. >41" s': 7“,/44. dfifi. Illy iv^ ^ 

1S86J7 , ijj-iv i, ,.n-‘S7. 7oo,7ot, 774. dfip.in-.yii/-pY an j ix., 

M, 170. ns, 179. 73,-149, 191. 197. S/s. Sfifi. V//., V/l/.. 
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GaattUers ■■ — My sur e and Courff, /., jo / HI., i$ t Madras Man. Admin ’ ASSAM 
3^0 s Official Correspondence in Revenue and Agricultural Depot- RUBBER* 
(merit (Forests) on Fit** elastic a and also introduced rubber plants 
from 18*9 to present dais . 

Habitat.— A large evergreen tree, usually epiphytic in its young stage, 
but finally or originally rating in the ground and sending down aerial 
roots from its branches. It is found in the damp forests at the base of 
the Sikkim Himalaya and eastward to Assam. Chittagong, and Burma. 

Fuller particulars regarding the natural and acclimatised habitat of 
this tree will Ur found m the details given in a further paragraph regard- 
ing its cultivation as a source of rubber; ^ee also under Ficus, VoL III,, 

750. 

Caoutchouc.— 'I he rubber of Indian commerce, originally derived from 
the regions inhabited by savage tribes on the frontier 'A Assam and Chitta- j 
gong, is produced from this tree, ft is now extensively cuit.vated and is 
perhaps tne only rubber plant in India whi» h fan be said to give indications | 
of a future greatly extended commercial importance. j 

HISTORY OF THE CAOUTCHOUC OF blCUS ELAST 1 CA. ' HISTORY. 

The earliest wrif^ *.» * V r subject was the late Dr. Roxburgh, whose j 63 
attention was directed to trn* rubber on a vessel conta.mng honey sent to . 
him from Sylhct, He described the plant that yielded the Sylhct elastic j 
w ater-proolitfg gum in the *,th Volume of the Atuitirk Researches, but his ; 
ri marks :n his subsequent Flfr*i Indie** contain the main facts, and as being 
of hist* -nc interest these mav be her * 1 epe ted : "Towards the close of i$io. 

Mr. Matthew Richard Smith of >\iy • *rnt me a i, there called a Tu - 
r-n^, tilled wth honey in the very «-t.iti- ;n which .t baci b'en brought from j 
tnc Punduaor Juntrpoor Mountains m-rth of Sylhct. fhe vessel was a j 
common or rather course basket > the ah ape *»! a four-cornered. Wide- i 
mt uthrd liottlt* 1 , made of «q lit i.utans. vw erai species of which grow in i 
abundance among the aht>\e- incut. <-ned in.ountr.irs, and contained about ! 
two gallons. Mr. Smith observed th.it the in«ude of the vessel v\ as smeared I 
over with the jui«*e of a tree which glows on the mountains. I was 
therefore more anxious to examine the nature of tbs lirmg than t* ^ 
quality ol the honey. The / urony was. therefore, emptied and w ashed out, 
when to ruy gratification 1 found ir very pcrftitly l.ned with a thin coat j 
of caoutchouc.” Several more recent writers assert that the Natives of * 

A'ts.'in have for ages beer, .*u qn: mtrd with the properties of gum-elast' \ j 
using it to water proof their baskets and to burr as candles. Mr. Smith 5 
was thus the actual European discoverer of A caoutchouc, since he j 
thmght it necessary to draw Dr. Roxburgh’s attert'or. to the same, .nd 
he was also the agent through whom Dr. Roxburgh was enabled to! 

I irosirutn the enquiry that finally led tu tts determination. Interest ini 
ndi.a was thus awakened in caoutchouc. ard the writings of subsequent 1 
investigators for several years were replete with reports on the subject. 

The resources *A Assam were at ono* drawn upc»n. and a system of reck- 
less extermination of all accessible trees took place without any real /-c- 
gresx towards establishing a commcrc'al industry. With the decline of 
the, Assam supply interest died out as suddinty as it had been awakened, 
but it may serve a useful purpose to review the early lilt , f urc of Indian 
caoutchouc prior to the revival which was consequent on me introduction 
of the American rubber plants into Asa. 

In the Trans&ctioA of the Agri.-ilcrttciAtural Sst ictv 0/ fmita (Vol, 

FA, do) mention is made of a sample of S\ 1 htl rubber sent to Sir D. 

Brewster by Mr. Q. SwintOn, which, after being in Edinburgh for eleven 
years, was found to possess its clastic it v and to be superior to the South 
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American rubber in lightness of colour and freedom from smell. The 
Calcutta firm to whom Mr. 8wlnton submitted the sample regretted their 
inability to give an opinion as to its value. In that year, however, rubbei 
was selling in London at a shillings a pound. 

In 1832, Lieutenant Charlton wrote that Ficus elastics was abundant 
throughout Assam and yielded a copious supply of the gum^lastic. 

In 1837, Dr. N. Wallich placed before the Agri.-Hortiiultu ml Society 
of India an extract from a letter received by him (dated Sih December 
1836) from Dr. Royle, in which particulars were given of the formation 
in London of a Caoutchouc Company which was prepared to give a reward 
of £50 to any person who would send a cwt. of Assam rubber to England. 
Dr. Royle then urged the desirability of starting rubber cultivation in 
Assam, and stated that the facts made known by Roxburgh regarding 
Ficus elastics had astonished the home authorities who had formed the 
opinion that rubber was exclusively an American product. Shortly after 
the publication of the above fact ,, a sample of A**am caoutchouc was col- 
lected by Lieutenant Vetch and forwarded to the Society by Captain Jen- 
kins. On this a highly complimentary report was given bv the Caoul< hone 
Committee of the A gri.- Horticultural Society. The Committee wrote: 
w This proof of one of the many great commercial resource* abounding in 
Assam is highly encouraging.’" Again, 14 Vour Committee regret that 
they have it not in their pow er to afford Captain Jenkins any informat'on 
as to the value of caoutchouc in the Calcutta market, since it is altogether 
a new article, and has as yet been exported only by parties interested in 
keeping their proceedings quiet ; but without wishing to inspire extravagant 
hopes of success, they feel justified in offering it as their opinion, that there 
is a ready market in England to take off a very large quantity, and that 
there would be no great difficulty in finding parties in Calcutta willing to 
make advances to a reasonable extent. The Committee wouid be gT;id, 
however, to ascertain from Oaptain Jenkins, by actual test, at what rate 
it can be produced in Assam per ba zsir maund, without which data it 
would be vain to hold out any inducement. The quantity of caoutchouc 
exported from Calcutta up to’ the 30th April 1836, which may be taken as 
the total exportation of the article to that date, amounted to 514* baz.li 
maunds. paying duty on a nominal value of R4»iT2. or R8 per maund, a 
valuation wnich your Committee believes to be far below the market prict, 
if such market price were known, and which at present is known only to 
those who have advanced for, and procured it from, the forests.” In a later 
| report, on samples prepared in Assam by Dr. 8cott, the Committee stated 
■ that "no doubt can be now entertained that Assam is quite capable of 
! competing with any part of the world, and it only remains to be asm- 
tained what quantity the country is equal to the production of.” 
r In 1838, Captain A. Bogle furnished samples of Caoutchouc from 
I Akyab; Lieutenant Wemyss from Assam; and so also Captain M. 

| Macfarquhar from Tavoy. In the same year, the Agri.-Horticultural So- 
| cicty presented its gold medal to Lieutenant Vetcn, for one maund of 
Assam rubber, and the London Caoutchouc Company, while not awarding 
their full premium 'if £50, gave Lieutenant Vetch 25 guineas, remarking, 
that the sample was not prepared in such a manner as to allow tlKir giving 
him the prize they had offered. The Agri.-Horticultural Sdciety also 
received from Mr. Robert 8mith pieces of cloth which he haa rendered 
water-proof to be used in place of wax cloth. Mr. Smith then offered to 
purchase all the rubber the Society could spare at R18 per matond. Dr. 
Royle in letter dated 27th October wrote: ,r l may repeat that there is 


• Conf. with the modern trade, page $5*. 
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not the smallest doubt of this becoming an extensive article of Indian 
commerce* if managed with moderate-prudence.” 

In their annual report for the year 1839, the Agri .-Horticultural Society 
stated that the caoutchouc from Ficus elastic* is liable to decomposition. 

In the same year a Committee of the Society of Arts reported on Oaptain 
Jenkins' ana Lieutenant Vetch's samples of Assam rubber, pronouncing 
the former superior to the latter. In the Proceedings of 1843 it is com- 

{ darned that few of the samples of Assam rubber examined by the Society 
lave been carefully enough prepared to resist the damp and heat of the 
Calcutta climate. 

In 1852, Dr. Falconer, commenting on a decline in the Assam traffic 
in Caoutchouc, and in answer to certain questions as to the best modes 
and position of tapping the trees, threw out the suggestion that the decom- 
position Assam Caoutchouc was liable to was probabiv due to the mixing 
of the milk obtained from the roots with that from the stem. He con- 
tended that the milk being obtained from the descending sap of the plant 
which had been elaborated in the leaves was probably in its more perfect 
state high up the stem than in the lower portions, and hence he urged that 
tapping should be made on the branches instead of on the roots and 
lower part of the s!*rn. He recommended that this theory should be : n- 
vestigated by keeping the milk from the various parts of the plant distinct 
until it was seen which of these imparted to the mixture the soft and adhe- 
sive property complained of by the manufacturers. Careful preparation 
and above all the avoidance of mixing other milky saps with that of the 
true rubber plant would effect great improvements, but it must be here 
added that Dr. Falconer's suggested explanation is at variance with the 
accepted physiological conception of the character and movement of the 
laticiferous fluid. It is quite aistmet from the elaborated descending sap 
of the plant, and its motion is in reality from the older to the newer struc- 
tures or upwards instead of downwards. The caoutchouc granules con- 
tained within it are useless excretary materials which when once formed 
are probably never again chemically altered, so that but for the other in- 
gredients of the milk it would be quite immaterial from what part of the 
stem or root it was drawn. The question, however, as to the part which 
could be tapped with least injury to the plant would have to be answered 
in favour of Dr. Falconer's recommendations. 

In a most instructive report, from the pen of Mr. Q. Mann, Conserva- 
tor of Forests, Assam {Progress Report of Forest Administration *n 
Bmgal for the year 1868*601 reprinted y^vr. Agri.-Hort. Sec.., India 
{Xew Series', Selections, 70*81), many facts are given regarding the de- 
structive methods of tapping pursued in Durrang and other d*str.cts 
of Assam. In 1865, the privilege of tapping in the Government Forests 
between the Bor Nuddy and the Moora Dhunseeree Nuddy w*as sold f .ir 
Ki,oii to Kyabs in the Munglcdve Bazar. These contractors purchased 
from the people who worked the forest? 2,500 maunds of rubber, “ but had 
not," Mr. Mann remarks, *'the slightest control over the tapping of th* 
trees, and encouraged the latter as much as in their power to obtain j 
largest possible quantity during the short time they held the monopoly of 
buying it, consistent with their interests without any regard, however, for 
future supplies, which was of most disastrous consequent in so far as it 
induced the men who tapped and collected the rubber to indulge in the 
most outrageous whole^fe destruction of these valuable trees, by cither 
felling them with axe, or, if this was too troublesome, to collect firewood 
and burn them down, so as to render the operation of tapping more con- 
venient than it would have been had the trees been left standing. In 
consequence several hundred magnificent trees were counted, in all direc- 
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tions, lying on the ground with cuts across their trunks and roots from 
6 to 18 inches long, 3 inches broad, and a foot to 18 inches apart, with 
smaller cuts on the upper branches, by which all that they could yield was 
extracted immediately after they were felled, with utter disregard for future 
wants/’ A less immediately "destructive system was pursued in other 
parts of the province, which, nevertheless, in time resulted in the trees los- 
ing their power of yielding the milk. Messrs. Martin, Ritchie & Co. 
of Tezporc, for example, got the exclusive right of tapping over a cer- 
tain tract of forests for fifteen years from 185a and free of payment, but on 
condition that tapping should only be made between the 1st of November 
and the 30th April, and that yearly they should plant 200 caoutchouc- 
vielding trees. The trees, however, embraced by this concession, got ex- 
hausted, and one year before the term fixed Messrs. Martin, Ritchie & 
Co. discontinued tapping them, because, as Mr. Mann remarks, rubber 
could not now be drawn from them at a remunerative price. Continuous 
tapping for six months year alter year, Mr. Mann affirms, will kill the trues, 
and accordingly he urged either that tapping should be restricted to three 
months a year (January, February, and March), or that a regulation 
should be made prohibiting the tapping of forests more frequently than 
once every three years. 

Mr. M ann concludes his remarks on the exhaustion of the Assam 
rubber supply by saying that “ unless the time of collecting is much more 
limited anu some plantations are start* d to provide for tuture supplies, 
there will be no more rubber procurable from these forests a few years 
hence, and the rubber tree will gradually disappear and a valuable com- 
modity be lost to the public and the revenue derived therefrom to Govern- 
ment. ' 

Mr. Mann further gives instructive figures as to the value of the rub- 
ber trees and their yield of caoutchouc. 44 Assuming that a ‘ree reaches 
its full size at fifty years without tapping, 3 nd would after that yield every 
third year one maund of rubber, which would be collected, manufactured, 
and delivered in Calcutta at Kif> per maund, and should realise the pre- 
sent price of good rubber, via., K35 per maund, ;t would have a net profit 
of R20 per tree every th*rd year. Besides this one maund of lac may be 
reckoned on from every tree per year, which, if collected at its present 
rate, could be delivered in Calcutta at Rro per maund, whilst it fetches 
*15 to 20 per maund there now, which is a profit of R5 at least per tree 
yearly. All these figures are the very lowest, and the Upping the most 
cautious ; still if the tree planted lives a second fifty years, which it is sure 
to exceed, it produces R320 for rubber and R250 for lac. which is more 
than any two timber trees of fifty years each, which might be grown in 
that time could equal.” 

Mr. Mann then deals with the two kinds of rubber manufactured by 
the people of Assam, vis., one in irregular solid lumps or loavc* about 
16 to 20 ©z. in weight and the other in balls of rubber threads each weigh- 
ing 12 to 16 oz. The price paid (in 1 8 69) for the two kinds varied, he says, 
from R8 to R12, but this was paid for by pieces of Eri silk c-|otb of that 
value in exchange for a maund of rubber. This fetched in Calcutta from 
R20 to R40 per maund, but Mr# Mann adds “if caro were bestowed on 
the manufacture, it beyond doubt would fetch much higher prices. 
Messrs. Martin, Ritchie & Co , however, purchased their rubber only 
in the fluid state from the people who tapped ^he trees. It wRs brought 
to them either in earthen pots or cane baskets made water-pfoof with a 
previous coaling of rubber. This coating of rubber, Mr. Mann stales, was 
held to retain the sap in its fluid state. He then goes on to say that 
“ Rubber in this fluid state was first purchased at Ri-S per maund, but 
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s*x>n rose to R5 for the bust or thickest procured from the roots , and it 4 I ASSAM 
for the next best procured from the lower part of the stem , and Ujfor the ' RUBBER. 
worst supposed to come from the upper branches vf the tree a»d to have I 
been mixed with the juice of other species of Figs and water” The italics 
have been given here to contrast this opinion with that given above in 
Dr. Falconer's suggested explanation of the inferiority of Assam rubber ; 

Dr. Falconer held that it would be found that the most interior rubber 
would likely be found to be that drawn from the roots and lower part of 
the stem. 

Since the year 1869 (the date of Mr, Mann's report which has been 
so frequently placed under quotation above), the Government have started 
caoutchouc plantations of Ficus elastica in Assam. But it seems likely 
that, had the similar recommendation made by Dr. Royle in 1839 been 
acted upon, India would have now possessed a flourishing caoutchouc in- 
dustry. Mr. Mann tells us that the total revenue derived by Govern- 
ment from Assam rubber between the years 1861 and 1S70 amounted to 
[<83,733, the total for the lad year (186^70) having been K 23.040. That 
small sum, therefore, practically (or only a non ion of it) was the purchase 
money for a right to exterminate or ruin the Ficus elastica trees within 
British Indian territory And so completely had this been accomplished 
that we read of coiui.jcurs abandon ng rubber collection before the ex- 
piration of the terms of their concessions. 

Mr. Charles Brownlow in i860 Jour. Agn -/fort. So'., New Series, 

VcL y/ / > started on a journey up the valley of the Jatinga in Cachar, 
with the object of studying among other things the India-rubber of that 
neighbourhood. His account i s most msirmtne, but want of space prohi- 
bit’ more than a mere mention of one or two of the po.nt* or bring': out. 

The tree, germinating on other trees as an epiphyte, sends down immense 
aerial roots and from the top of these (uftm at a great height above 
the ground) produces its horizontal branches and dome of boughs and 
leaves. The roots that are tapped, and to w\ eh alius mi has been made 
above, are these aerial roots wb.xh at fir^t sight look like unbranched 
stems. Speaking of this great tree Mr. Brownlow says : — •* Among forest 
trees ar.d in regard to dimensions, this is * fa* i’.e prince ps/ .v»d there is . 
other, not even the Banyan, that approaches it m riimen s.uns and grandeur.'” 

Again, *' It will be observed that every portion below the head of the foster j 
tree is strictly root and incapable 0/ throwing out a branch, and as the ■; 
head 1* rarely less than 60 to mo feet high, it is notary matter t'* procu * ■ 
a branch. . . These cables and but trusses a- they approach the ground j 
throw out smaller and subsidiary rootlets of alt thicknesses down to teat of ! 
twine. If any of these be cut they d;c below, but from above grow ac an j 
downwards. . It is only necessary to see the tree tv* appreciate ?he fear- i 
ful risk encountered by the gum gatherers, who hv no means confine their 4 
operations to the base/ but climb up as high as the roots extend and higher . 
along the horizontal branches, chopping with their Jhi.ts at intervals of j 
every few inches, the cuts answering a> well f«>i the.r iootooid ns for the : 

Mp to exude from. . . Were the base of ihe tree alone tapped they* < 
would be very insignificant, especially »n tree* that have been frequently , 
tapped lieforr. And as the trees occur ven spar^ch, and long distances j 
have to be gone over to meet them, it bt mrnis an »‘hje» \ u "t as much off : 
at each cutting as possible, The tree must W ‘wee 0 mb<x;. once to cut it j 
and a second time after the gum has dned \v\h.» h take s a d iv or two^ to J 
gather it. This is don* by pulling oil the tear which gathers below the } 
wound, which brings away with it all the gum th.*t has exuded, and tncNC j 
tears have only to be moulded together to agglutinate into a baa 1 hc « 
quantity that can thus be collected at one cutting dix* n.»t excevd 4 to 5 
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seers (8 to lolbb Of course* no mercy is shown to the trees, all of which 
(at least those that l saw) suffer severely } many, I was assured, are killed 
outright. The damage they sustain is apparent in the large cankers, and 
buttresses rotted off, owing to the bark being unable to heat over the fre- 
quent wounds they have received all round. The foliage is wanting in 
luxuriance, and dried branches and roots lying about testify to the injury 
in health that the tree has sustained. . . At present the trees are having a 
long respite which will no doubt do them good, but it is only owing to a 
clause in the conditions of Government which provides that the monopolist 
shall, at his own cost, plant a certain number of trees yearly . . Practice 
will soon show how the gum should be gathered ; probably the best plan 
would be by scoring the bark on one side (not chopping it and leaving the 
other half of the bark to carry on the circulation . Of course, the only 
season in which the gathering is practicable is the dry months ; during the 
rains the tears would be washed away before they had time to solidify. 
The rubber trade of Cachar amounts to about 2,000 maunds per month 
during the dry months (November to April). The price at which the 
gatherers sell averages from R20 to R25 per maund.” Mr. Mann states 
that in Assam in 1808 there were sold in \lungledye Baz£r 2,500 maunds, 
in Tezpore about the same quantity, and in Ghydooar 1,500 maunds. For 
the year in question there was sola in Assam and Cachar close un 9,000 
maunds, but of course a large proportion of that amount was drawn from 
trees beyond the Assam frontier. 

It will thus be observed that from 1810 to 1839 keenest possible? in- 
terest was taken in the subject of Assam rubber. From the latter date 
the defects of the substance were spoken of as damaging its further deve- 
lopment as an article of European consumption, and various theories 
were advanced as to the cause of this. It seems only natural since the 
earlier reports speak highly of Assam rubber and recommend as neces- 
sary a peculiar method of collection, a method adapted to the then known 
way of utilising rubber, that the defects subsequently complained of were 
due to adulteration or selfish and exhaustive extraction that sacrificed 
quality to bulk. About this time also the alarm of extermination was es- 
tablished anddown to i860 various reports and regulations of Government 
appeared which aimed at checking the danger anticipated. The Journals 
qj the Agri. -Horticultural Society of India which, for twenty years became 
the enlightened medium of disseminating information regarding Assam 
rubber, were from 1839 practically silent on the subject, until a new interest, 
and perhaps, though this could not have been foreseen, an unfortunate one, 
was awakened in 1872-73 by the expectations of immediate fortunes to be 
made from the superior rubber-yielding trees of tropical America and the 
gigantic climbers of Africa. Some of these introduced plants have taken 
kindly, however, to certain districts of India, and may yet come to be a 
source of wealth in their new homes 5 but they have by no means fulfilled 
the high expectations once entertained. Indeed, it may confidently be 
stated that even from the present date it will take some time before the 
money spent on their introduction will be recouped to the planter or to Gov- 
ernment Greater success may, in fact, be looked for from the efforts put 
forth by the Assam Government to regulate and resuscitate the forests of 
Ficus clastic*. 

The following extract from Sir D. Brandis’ review of Mr. «!. 
report on Rubber may be here given, since it deals with the question of tne 
adulteration of Assam rubber, and was the chief cause of the establishment 
of plantations in Assam Assam rubber stands low in the Bst at pre- 
sent, but there seem A good ground to believe that this is mainly due to 
the large proportion of impurities (bark, sand, stones) with which it is 
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commonly mixed. The caoutchouc which was collected and prepared by : ASSAM 
Messrs. Martin* Ritchie & Co. of Tezpore* while they had the lease j HUBBBJt. 
of the caoutchouc forests previous to 1865, and which was known in the j 
London market under the name of ‘ Fine slab Assam/ was a very superior j 
article, and quite lately an improvement has again taken place in the 
quality of the Assam product. 

“ M r. Mann thinks that apart from the accidental (and sometimes inten- 
tional J impurities, such as pieces of bark, wood, sand, stones, the Assam 
article is often adulterated with the milk of other species of Ficus, which 
is of a quality much inferior to the milk of F. elastics. Messrs. Martin 
& Ritchie are said to have given up their lease before it had expired* 
because the supply had diminished so far that their business was no longer J 
remunerative, and from late reports which I have seen on the subject I j 
gather that the number of caoutchouc trees remaining in British territory j 
is believed to be limited. Urder these circumstances, it does not appear j 
likely that any considerable improvement of the article can now be expected j 
to be eftccted, through the agency of private enterprise, except at the risk 
of exhausting the remaining sources of supply. 1 he question then arises, 
whether it is possible in some way or other to place the collection and pre- 
paration for the mark*? of thi^ valuable article under the control of public 
officers who will devote then whole time and attention to this subject. No 
great skill is required for the collection and preparation of a pure and 
valuable article, the facts stated in Mr. Collins* report and in Mr. Mann’s j 
previous papers on the subject will enable any intelligent and careful per- j 
son to arrange and superintend the collection and preparation. I 

** Mr. Mann specially insets on the following points being observed : — 

“(1) Fresh cuts to be made only in l ebruary, March, *?nd April, and 
the tre«-s to have rest for two years between each tapping. 

“(2) The cuts to beat least 18 inches apart, to penetrate into the bark 
only, not into the wood, and to be made with an instrument more suitable 
than the ones at present used. Mr. Mann prefers the German timber j 
scoring knife. j 

As far as possible, the milk to be collected in a fluid state in nar- j 
row -mouthed rattan baskets, and to be brought to central Manufactories, i 
**(4) Endeavours to be made to convert the milk inu> a solid state t 
a process of slow drying similar to that practised in Para. 

" (5) In case this method should not succeed, then the process employed 
by Messrs. Martin 8 t Ritchie to be followed. 

“ ( 6 ) Those varieties of caoutchouc w hich dry naturally on the tree to 
be collected W'ith care, and to be picked so as to get rid of all impurities, i 
••So much, however, is evident that unless the collection and preparation \ 
of the caoutchouc produced in British territory is placed under the control of 
public officers who have an interest in the protection and improvement of 
the forests, no satisfactory result can be expected. If this is not practic- 
able, then we must for future improvements entirely rely on the caoutchouc 
plantations to be established. 

'* Under all circumstances plantations of the Ficus elastic* should be 
commenced at on* e in Assam on a large scale. The tree strike's r ud.’.y ! 
fr.om cuttings; its cultivation therefore is easier than that of most other 1 
trees. In one of his first reports on the subject Mr. Minn suggests that 1 
lines be cleared through the iorest, and that cuttings, a., irge as possible, I 
be planted .it convenient distances on either side of the^e lines. Vit\ i 
likely this would be a {food plan to begin with, and as the carriage of big I 
cuttings over long distances would be expensive, nursery beds should be j 
prepared and enclosed for the growth of such cuttings from small slips. If 
suitable soil and localities are selected, and if these plantations are at i 
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once placed under efficient supervision, there ought to be no difficulty in 
this undertaking, and operations should in my opinion be commenced 
as soon as possible on a large scale, and in accordance with a well- 
considered plan.” 


Mr. Mann's report for 1884 gives the result of the experiments in the 
cultivation of Ficus el&stica in Assam ; the following passages from that 
report may be given here - 


“The past history of rubber plantations in Assam, and, for the matter ol that, in 
India, dates from the year 1872, when Mr. Jamas Oollfns was charged by Her 
Majesty's Secretary of State for India to prepare a report u« the caoutchouc or India- 
ruboer of Commerce, the plants yielding it, their pcographu al distribution, and the 
possibility of their cultivation ami acclimatisation tu India. I he only rubbei -tree in- 
digenous in India (FiCUS clastica) *s uotned on pages ly to 21, 32 to 39, and 48 to 
54 of that report. 

** This import was largely circulated by Government in this country, and the atten- 
tion of Local Governments was directed to the necessity ot protecting the trees vthu h 
yielded this valuable commodity, because it had become quite evident (hat the caout- 
chouc-trees were being recklessly destroyed in ah pajts ot the world, and par ticu lady 
so la Assam, which is, so to speak, the only province in India where caon»i houc-hee-» 
grow, and the experimental cultivation of the indigenous rubber-tree (Ficus clastica) 
was accordingly ordered in May 18/3 b> His Honour the Lieut? nant -Governor <»l 
Bengal. But by the time these orders reached the Commissioner of As ‘warn the sra»on 
was so much advanced that but little could he dona that summer, b>;i au** there iv t . 
only one small lorcst plantation with a resident forest officer »n existenc< at th it tm-.e, 
and this was at the Kulvi over, which is not as favourable a locality as t!ie t. harder 
ia the Darrang district. In the latter district U»resl work had n»*t b**en darted, ar, 5 , 
consequently, the first commencement in the present Cbardua- tub!*' plantar ion w»\ 
not made until the next cold season. A detailed account *A tru-se tvr attempts >t 
planting rubber will be found in paragraphs 80 to 114 of the Assam Konst Kipiut 
tor 1873-74. 

“ A particular impetus was given to this work by the complications and ditfiruliics 
that had arisen at about the same time in the piopcr management ot and ov^i 

the India-rubber trade in tins province, brought on by computing speculators, wriKn 
had necessitated an order from the Supreme Go vernrnrrit that the upnatiun* ol tht* 
Forest Department should be limited to conservancy and reproduction of the lui-br- 
trees in certain well-defined afras, and to the collection and manipulation of the pi.»- 
doce in such limited areas through their own agency, 

“This order ol the Government of India was repeated in and has he^n acted 
up to until now : all work in the way of rubber plantations » based on it, an 1, whit i . 
more, the experience gained in the twelve years that have elapsed since the muc ol th;it 
order has made it dear that the effectual protection of selected areas, with naturally 
jTrtrmn r*bb*T-trefs on tfam, is next to impossible, on account 01 the UxahtiCK when* 
these trees grow being, generally speaking, very inaccessible, and the unequal wav m 
which these trees are scattered about in the fnrerts, as it would mean the protection 
of enormous areas to ensure anything like the present export of rubber Irom Assam, 
and this in turn would mean the employment of very Urge establishments t** wait h 
over the forests because rubber is ho very porta I do, and its removal not necessarily 
confined to roads or tracks, rivers, and forth, as is the case with timber, and the 
cost of such establishment* would altogether exceed the advantages arising bom tr<* 
robber trade. This simply reduces the whole question of permanently keeping up 
the export of this valuable product from India to making plantation* ot the tree that 
yields it. 

w In April 1874 the Government of India calledfor a special progress report on the 

caoutchouc pUn tat ions in Aaan, which was furnished and subsequenHy printed 

and circulated with the Government of India. Department of Revenue, Agrici^tur*, and 
Commerce (Forests) letter No. 2i, dated the 31 at August 1875. Th* efforts made up 
to that time in the way of planting caoutchouc- tree* in Avkam, and all information 
regarding the yield of caoutchouc-trees then available, have been fully stated in that 
report : 

** The Charduar plantation has, as was maintained f*>m the commencement, proved 
in every respect the best locality in Assam where the rubber-tree has been? 1 planted; 
the land, it is true, » not high, and so we must, no doubt, have some aiea planted on 
higher ground, if for no other reason than to enable us to make comparison! j this is 
to oe done at once on the high land immediately to the west of the present plantation. 



Products of Indta, 


353 


Ficus eUstica— Cultivation io Attain. [G. Watt,) INDIA-RUBBER. 


as the Chief Commissioner has sanctioned an extension of 300 acres. The present j ASSAM 

area under cultivation is fully stocked, containing 12,51 1 trees; they have been plant* , RUBBER. 

e<i at 25 feet apart in the liners, which latter are 100 fret apart; this is double the j 

number of trees that wa* planted on an acre at the commencement. The oldest trees ! 

are about 30 to 40 lee t in height, and a few fr?>m 45 to 50 feet, but this cannot be put < 

down as the average growth of Fictit clastica >n ten years, sime half this time, and | 

longer, these plantations were enfirely experimental and everything had to be learned, 

as, lor instance, the hist tires were all raised from cuttings, which mode of propaga- 1 

tion bn* entirely been given up, since the trees raised from seed have proved much j 

hardier and faster growing, and as to the planting of rubber seedl ngs high up in the ' 

forks of other trees, this also has almost entirely been given up, because such trees in ! 

m<»st nihUiurs did not make more than a lew leaves in the year, and it would, as a i 

matter oj course, be out of the question to plant rubber-trees where they would take ( 

a century to becoto* la r gt* enough lur tapping, when such trees can be grown in a j 

different way in nti«-fm;rth this time. 

*' On thn other hand, it has Wen found that tines planted on small mounds of earth, j 
3 to 4 feet in height, grow very much better than if they are planted on ordinary ! 
level ground, and this plan has th^relore aKo been adopted, although it adds cocim- j 
durably to the cost of making the**? plantations, but the faster growth of the trees * 
amply compensates lor the higher expenditure. I 

“ The method of planting adopted from the beginning has been to clear lines from 
east to west through the !»■ c«f fo» the young trees a hundred feet apart; the width - 
oi the l.nes n 4^ teet, so that a broad strip of forest 60 feet wide is left standing be- \ 
tween these lines, to ensure theutmoit amount of moisture in the atmosphere ior the 
young rubber-trees. At first, the lines were cnly cleared 20 feet broad, but it was 
found nftei a lew years that these «losed up vejy vxin, ard thus retarded the growth 
of the young trees by shutting out the requisite amount of light. Ho»ev< r, the ! 
widening of the. lines also brought about the faster growth of the scrub in them, be- 1 
•odes that of the rubber-trees, and more money, time, and attention basin t« nse- ] 
quenct* to he spent, especially in the rainy season, on th/>se piantatm* .», than had at , 
firM l>een antiripated ; nut the greatest and roo*d ro*tly difficulty that had to be over- 
come wav the effectual protection of the rubber-trees against deer, wh ch during th« 
first few \earr, nmstantly bit off the young plants, and, where they were not enbreU 
fuined by this, they were so much injured and retarded in growth that a consider- < 
able increase in the expenditure on these plantations had to be incurred on letw ing to 
prevent it. But for tnc future this expenditure wul not be necessary, since it ha*- : 
tieen found that saplings 10 feet and more in hvight can h M transplanted without d»fh- » 
cvdty and with perfect success, and if such sapling* aie. tied firmly to stake* the deei 
can do little *>r no damage to them. 

r ‘ The efforts marie to interplant with timber trees besides the rubber. so as to ob- 
tain a yield ol timber in addition to that of caoutchouc, have up to the present met 
with but partial success in the Charduar plantation, but theie is no reason to doubt 
that this will soon improve, a* the officer in charge gains more experience; in the ! 
rubber plantation at the Kulsi in the Kamrup district, this work has been most suc- 
cessful. 

“1 he total area of the Charduar caoutchouc plantation is now fig 2 acres, and h « , 
cost £64,351, or R72 per acre ; this is abnormally high, since much of the work dur 
ing the first five years had to be done twice over, and sometimes oftener, because the 
planting of caoutchouc trees w,i$ new, and everything Had to be learned and found i 
out by experiments, which naturally took some time. Rut matter* have changed in , 
this respect; we know now what we are about, and the officer in chaige of this work, j 
Mr. T. J. Campbell, ha* estimated the cost of the extension which is at present j 
being earned out at K?<? per acre, to which another fcb lor subsequent cultivation 
and clearing should be added, bringing the cos** including everything, up to £35 per 
acre. 

"Besides the experimental natuie of the work, to which the cost of R;j per acre 
of this plantation must to a great extent be atlnbuted, we have also - spared exten- j 
si vc nurseries, covering an area of about 23 acres, and containing some 184,000 plants j 
of different sixes, which is sufficient to extend the plantation by 200 acres per annum j 
for the next fifteen years, or atfjuafe mil* |) er annum for the next five years, if desired : 
and these nurseries have been »«» planted that, il for special reasons it is considered ! 
advisable not to extend the plantation at any particular time, the trees can be kept ; 
almost stationary lor fifteen to twenty years, without becoming less suited ior trans- . 
planting, a particular advantage enjoyed by Ficni tllltica in common withothei ^ 
semi-epiphytes, as compared with ordinary trees 
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"Thus far 1 have given an account of the Charduar rubber plantation as an experi- 
mental undertaking only, and shown that it has been a perfect success as far at the grow- 
ing of the trees is concerned; but it remains to he considered what the financial results 
of the undertaking are likely to be, since, as I have always held, and do now hold, 
the financial success of forest management is the only sound basis on which it can be 
permanently established and maintained. To make an even approximately correct 
estimate of the probable revenue that may be expected from these plantations, it is 
first and foremost necessary to know what a rubber-tree will yield, and on this point 
our information i$ most imperfect The statements made by rubber collectors are 
quite unreliable, and the exhausted state of the naturally grown rubber-trees has pre- 
vented us until last year from making experiments; the result of last year's experi- 
mental tapping, as recorded in Appendix IX, of last Annual Forest Report (1&S2-H3), 
interesting as it is, and much as it has increased our knowledge of the yield of caout- 
chouc from Ficus elastic*, still leaves us in considerable doubt on the subject, as has 
been stated in paragraph 11S of that report. However, so much is certain, that a 
full-grown rubber-tree of about fifty years old will yield at the very lowest 5 seers of 
rubber, if very carefully tapped, and this quantity may be expected about sixteen times, 
which will be an equally safe estimate for calculating the yield of a rubber-tree. To 
be quite on the safe side, 1 will only calculate ten trees per acre, which would give us 
about 20 mauods of rubber from every acre. This, at the price at which rubber was 
collected last year in the Darrang district and 30UI, and deducting the expenditure 
incurred on collecting it. would give us a net profit of R54 per maurni, or ki,n£o per 
acre in fifty years, and if the rubber-trees have a longer life, the yield may be reckoned 
for their remaining years of life at the same if not at a higher rate, 

** An acre of firsl-dass timber trees would cost about double as much to plant and 
maintain; at the rate of sixty trees per acre and taking the value of the trees at Rio 
each (the present royalty charged), this would give us R600 only, as compared with 
Ri r o8o from rubber, and most of the first-class timber trees will require one hundred 
years to reach maturity, or double the time of a rubber-trec ; this means, in other words, 
especially if the compound interest on the capital used is taken into consideration, that 
an acre planted with rubber-trees will give about four times as much revenue as an 
acre planted with first-class timber trees 

“It may be and in fact has been argued that rubber might be produced artificially, 
and that thus a fall m the price might be brought about. I think there ... little to be 
feared in this respect, not more so than timber has to fear from the extended use of 
iron, and rubber, being a raw product, has a great advantage, inasmuch as the arti- 
ficially produced article would have alt the cost of manufacture added to the cost of 
the raw materials, and 1 myself have not the slightest fear in this respect. The price 
of rubber has been very high for many years now, and during this time it is known 
that efforts have been made to produce artificial rubber, but that they have faded. 

“ It now only remains for me to consider the value of FictlS elastic*, as compared 
with other trees yielding rubber, both as regards quality and quantity, and although 
it must be admitted that the rubber yielded^ by our indigenous tree is slightly inferior 
to that from some other rubber-trees, the difference is so little that, in my opinion, it 
has nothing to fear in this respect, and, as to tb»- quantity yielded by other species we 
have positively no authentic information to make comparison; but I am very doubt- 
ful whether any of them will yield more than Ficus elastic*, and certainly, the differ- 
ence, if any, could not be so much ax to make the cultivation of the latter unadvivahJ**. 

“ Of the two exotic rubber-trees which have been tried m Assam, eis., Hcvea 
brasiitensis, the Para rubber, and Manihot GUziOvii# the Ceara rubber, the 
former has* failed completely, as the climate o? Asnam if altogether too cold for it, and 
although the latter tree grows remarkably fast during the first year or two, and s^curi 
to thrive very well, its appearance is not at all such as to make me hope that it will 
do as well as our indigenous trees, much less that it will do better. Nothing positive ran 
be said on this *-0 re until experiments with both have been made under direful super- 
vision by a compete*.', and responsible officer. ..... 

Cl L’nd»r the circumstances as sketched above, and considering that Assam is the 
only province in India in which rubber grows to a considerable extent naturally, l am 
of opinion that it is a duty of the State to have rubber plantations in thig province.” 

The Government of India supported Mr, Mann's opinion as to its 
being the duty of the State to organise rubber plantations. Accordingly 
directions were given in May 1884, that for five years from that date the 
Assam plantations should be increased by 200 acres a year. Part of that 
extension, it was recommended, should be situated on higher ground than 
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hitherto planted, at Charduar. At the same time, it was added, endeav- ASSAM 
ours should be made to induce private persons to plant India-rubber trees HUBBBR. 
on their estates, seedlings being supplied to them for this purpose at cost 
price. It was also suggested “that the experimental plantation of Ficus 
elastic* as an epiphyte might with advantage be undertaken by the Forest 
Department on a somewhat larger scale than has been done up to date. 

Naturally, rubber generally reproduces itself in this way; and although 
the growth of the seedlings thus raised is slow at first, the trees are likely 
to grow to much larger dimensions ultimately. This method of reproduc- 
tion is, moreover, inexpensive, as the seedlings do not require any atten- 
tion after they have once been deposited in the upper forks of trees, 1 The 
Government of India also desired that in oraer to test the financial 
results of the cultivation of this rubber fifty mature trees should be experi- 
mentally tapped, year by \ear. Acting up to these suggestions, the sub- 
sequent* teports give the results. The area under Ficus eiastica was 
steadily increased and the tapping of thetrees proceeded with, showingan 
inexplicable h regularity year by year, in the amount obtained from each 
tree. The trees experimentally tapped were numbered from 1 to 50, and 
the record of each tree kept, as also the average of all the fifty trees year by 
year. In 1882-83, th<» *vetagc yield was 4 seers 4 chataks; in 1883-84, 
t seer 1 chatak ; in 1884-85, 2 seers 5 chataks; but in this year six new 
trees (51 to 5b) were tapped and gave 12 seers to chataks; in 1885-80, 

3 seers 4 chataks; but Nos. 51 and 52 were also tapped giving 5 seers 
13 chataks: and in 1886-87, t seer; but Nos. 55 and 50 were also tapped 
giving } seers 3 chataks. Commenting' on these results the Conservator in 
his annua! report says : “ 1 he above figures show that the a erage quan- 
tit v of rubber yielded by one tree has been less than in any previous 
year, it being 1 chatak less than in 1883-84. I he value in money 
depends of course on the market, and on t. account is higher than it 
was in 1883-84* A close exam. nation and comparison of the detailed 
statement (appendix X.) with those of former years show’s that the fluc- 
tuations in tne yield of one and the same tree, in different years, is 
often very considerable, and remains up to the present inexplicable, since 
the officers under whose personal supervision these experiments were 
made, have up to date not been able to find out any reasons for, or causes 
of, these very material fluctuations. It is quite evident that we have as 
yet much to discover to be able* to make an even approximately correct 
estimate of the yiild of rubber trees. As pointed out by Mr. Jellicoe, 
the difference in yield has been sometimes very remarkable, as, for 
instance, tree No. 50 gave in 1884-85, 4 seers; m 1885-86, 5 see- 5 

4 chataks, when suddenly in 1880-87, its yield came down to 6 chataks 
only, and there are other frees, as, for example, Nos, 12, 17, 18, 20, 21, 

42, and 4<> that show equally remarkable differences in yield between last 
year and this, which Mr. Jellicoe has not been able to account for in any- 
way. The Conservator feels sure these are not ordinary fluctuations in 
the yield of rubber trees, and that a much closer watching of this tapp nit ; 
will be necessary in future. The slight but general falling off in the yield 
of these trees is probably natural, and the figures seem to show’ that this 
difference is not due so much to the differences in the seas- ** as to that 
in the individual trees. The falling off in the average yield pvr tree of the 
six. Nos. 51 to 56, has even been more marked than of the other fifty 

The Conservator is carefulto explain that all the tappings were made on .he 
stem, and that no roots or branches were touched. The tappings commenced 
^bqnt four feet from the ground and were never less than two feet apart, 
rViis careful and 'considerate system is pointed to as the w ">* 

much less was obtained than is currently reported by native dealers as 
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the yield. In the report for 1885-84* for example, it is stated, " Regarding 
the possible yield of a rubber-tree, instances are well known in this district 
where a large tree has been tapped for the third time, and yielded 
between 2 and a| maunds. Subsequent tappings gave from 4 to to seers, 
but these have not been carried over a sufficiently large number of years 
to lead to exact conclusions. Of course, this yield was obtained from a 
mode of tapping very different to what is departmentally adopted : roots, 
branches, and trunk, receiving as many incisions as they were capable 
of bearing." 

it is difficult, and perhaps unwise, while compiling from books and 
reports, to attempt to offer practical suggestions, but it would seem,|since the 
yield of rubber fluctuated and even declined, on the trees which were sub- 
jected to the moderate tapping pursued in the Government reserves and 
plantations, that we have by no means learned the maximum yield com* 
men surate with financial success. The formation of caoutchouc is what 
may be called a by-product in vegetable economy, though, of course, the 
milk contains other substances of importance to life. Severe tapping m,i^ 
set up what for the moment could be called an abnormal or diseased con- 
dition. But it would seem desirable to ascertain the effect of a much more 
severe system than that hitherto followed and to tap year by year the maxi- 
mum amount short of reckless injury to the growing woody structure 
or complete destruction of the tree. It would, from past experience, he 
scarcely safe to affirm that the fluctuations or even the decline established 
the conviction of an injury done to the trees, but rather that w hether tapped 
or not the formation of milk is not constant. A large amount of rnilk re- 
mained in the structures not tapped which might have been removed without 
doing any greater harm than was done by the tapping of the lower 
part of the stem. The current of the lactictferous fluid being upwards 
rather than downwaids it cannot be held that the few cuts made on the 
stem drained the milk from the whole tree. If these ideas be correct in a 
year of less formation a smaller auahtity would be obtained from a uniform 
degree of tapping, whether that degree was injuring the tree or not. If wc 
possessed data by which an opinion could be formed as to the maximum 
yield, until death supervened, it would be possible to fix the degree of 
tapping that was desirable and the rate of reproduction necessary to estab- 
lish a profitable enterprise. It may be the case that a higher yield in a 
fewer number of years' existence would prove more profitable than 
smaller yield distributed over a longer period. A system of severe tap- 
ping alternating with a period of rest might also prove more remunerative 
than an annual restricted tapping. It would thus seem desirable to know 
the maximum yield and the number of years during which obtainable. 

Trade in India-Rubber from Ficus blastica. 

I. Assam. — The following table gives the imports from across the fron- 
tier into Assam and the total exports from Assam during the \ ears 1S82 — 87. 
In the Forest Department reports the difference between these , figures is 
taken as the probable yield from forests within the British territory : — 




1 832-8> 

1883-84. 

1884-85. 

; >8Sy$r,. 

1886.87 



Mds, 

Mds. 

Mds. 

j 

Mds. 

Exports .... 

• » 

9 * 3*9 

9 . 79 * 

7.529 j 


4.939 

Imports .... 

• a 

4*5 86 

1 , 64 ? 

802 | 


>.597 

Assam Production . 

• A 

4.743 

! 8.159 

<>.m j 

5.873 

2,442 
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II. Bengal. — T he following note on the caoutchouc of the Chittagong : 
Hill Tracts has been contributed by the Deputy Conservator of Forests: j 
** The table herewith furnished gives the quantity of rubber brought by the j 
hill tribes to Demagiri, the frontier police post, and sold there to traders : — j 


’ Year. 

Maunds. ] 

Seers. 

- 1 

Chataks. | i 

1879-80 

c /»4 

7 

... ' ;! 1 

1880-81 

f/efi 


» 1 i 

. r88i~8j 

22a 

4 

14 ■; ! 

; 1882-83 

! 

4 

‘4 •■! i 

• 1883-84 

125 j 

n i 

I •" * J 

1 18S4-HS 

V) 

2<| { 

i R j j 

1885-86 . 

14 

| 20 


* iw-87 

(<6 1 

! 22 

! 8 ! 

ji 1*87-8* 

174 

1 2 * 

j : > 


“The almve figures show a rapid decline from iSSo-Si to 1^5-86 of the J 
amount brought in, due probably to excessive and wasteful tapping in j 
prouous vears. The rubber comes from the Lushai hill* north and north- j 
east of Dcmagiri. T»us is :i t.'mkl) wooded and thinly peopled tract, so ! 
that it is difficult to conceive the complete dcstnulioM v »f all the rubber trees, ' 
but the tendency is certainly in that direction The Ficus elastic* has 
been into *dued into the Sitaphahar reserves and promises well. Price per ! 
nutmul at Dcmagin K40 It ts thence exported to Calcutta ’* j 

III. Madras. — The Conservator of Forests, Southern Circle, reports 

that Ficus elastic* has been introduced into Malabar from Assam, and 1 
sev Tal thousand trees have been raised '* 1 here is also a good stock of ; 
health) young plants coming on and a vs ell supplied nursery besides. The 
experiment has been successful, proving that the tret* can be grown in j 
Malabar. 1 ’ I 

IV. Bombay. — The Conservator of Forests, Southern Circle, thinks this ■ 
fig would grow well in some parts of Bombay ; it thrives in gardens at i 
Helgaum. 

V. Burma. — Mr. Strettell (Narrative of my Journey in Search of Ficus 

e/astica in Burma Proper, pages q to 12) quotes a report by Mr, Hough j 
regarding the Prome plantations of the I nd;a-mbber tree. The plants came 
from Bhamo in 1872 ; twenty-three plants in all, of which six were sent 
Rangoon for the Division. No further information is available as to the suc- 
cess or otherwise of this experimental cultivation in Lower Burma of Ficus 
elastic*. The following communication has been obtained, however, f^m 
the Government : — " There is a very large trade carried on in India-rubber 
in the Mogaung district of Upper Burma. The collection of the rubber was 
till lately in the hands of a monopolist who paid Government R 1,00,000 a 
year, but the collection is now open to all. About 100,710 viss of rubber j 
appear to have been collected last year. A very fair quantity is also col- j 
lected in the Upper Chindwin district. There is another Ficus ru ' 
Mogaung district which the natives sav gives just as good rubber as the 
Ficrf* elastic*. This appears lobe the Ficus Uccifer*. There are no India- 
rubber plantations of any importance in Burma. Foreign .'bhcr-yiclding 
trees have been grown in gardens in the Mergui district with fair success — 
the Have*, Para, and Castillo* have succeeded best, Parsmeria glanduli- j 
fera grows in the Mergtli and Tovoy districts, but the cost of collecting the j 
rubber is too great ever to make the growing of it a pacing speculation. 
There is another rubber creeper in these two districts called the Tatatng j 
Sok, but this also is too costly to collect.*’ ! 
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The following passages appeared in The Times (1888) regarding Burmese 
Rubber : — 4 * Mr. Warry, of the British Consular service in China, who is at 
present stationed as political officer at Bhamo, has made a report to the 
Chief Commissioner on the India-rubber trade of the Mogaupg District. 
Rubber was first exported from Upper Burma in 1870 ; ana until 1873 the 
trade was free to all. Since the latter year, however, the forests have been 
worked under the monopoly system, five Chinese firms being the joint 
concessionaires, two supplying the money, and three superintending the 
work. The price rangctTfrom K 60,000 to R*jo»ooo per annum, but in the 
present year the sale of the right produced a lakh of rupees. The forests 
occupy an extensive Kachin district north of Mogaung and stretching 
east across the Chinese border. The Kachins are exceedingly jealous of 
interference with their trees, and although at first they nvide the mistake 
of overbleeding them, they are more careful now, and though the trees seen 
by Mr. Warry were covered with innumerable small incisions even up to 
the tiny topmost branches, they w ere obviously not drained to the extent of 
half their power.* Mogaungisthc head-quarters of the trade; four-fifths of 
the yearly supply is brought in there by Kachins in the employ of Chinese, 
the remaining fifth is purchased in the districts by Chinese agents of the 
lessees. The practice is for the Chinese manager in Mogaung to make 
liberal advances to the Kachins to defray expenses during the collecting 
season; w>hen the rubber is brought in, the refund is made by selling the 
rubber to the manager at half the market price. Formerly the Kachins 
were cheated in the weighing, and they retaliated by passing off India- 
rubber balls the insides of which were mostly stones and dirt. The tra- 
velling Chinese agents who also collect rubber merely travel from place 
to place buying such quantities as the Kachins offer, but as the lat'er haw* 
no standard weights they are usually cheated to the extent of al*out 70 
per cent. The profit on this difference of weight more than pays the ex- 
penses of the agents. In most cases rubber is the subject of certain transit 
charges through the Kachin districts, the Tsawbas, or local chieftains, 
levying a certain tax — perhaps two or three balls out of a hundred. So 
long as these charges do not amount to 10 per cent. there is no compltint ; 
they sometimes exceed this and then the Chinese protest usually with suc- 
cess. An ex-chief of Mogaung who is now a fugitive was of great servi* e 
in arranging disputes of this nature, and now a regular expenditure in 
presents to the chiefs is necessary in order to keep the amount of the tran- 
sit dues at a reasonable level. Whatever the loll, the Chinese manager 
and Kachin owner bear the loss in equal shares, but the latter is amply 
compensated by being housed and fed at the expanse of the Chinese during 
his stay in Mogaung. l-ast year a new district was opened, and a Chinese 
capitalist employ'd 400 Chinese and Shan labourers to work the forests 
in the neighbourhorxt of the amber mines. I he local Kachins objected to 
the inroad and insisted on their right to the forest. A compromise was 
reached, 200 of the labourers being sent bar k at once, the remainder collect- 
ing rubber under Kachin supervision, to whom 10 percent, was to be paid, 
and 200 Kachins paid at the current rate took the places of the aoo dis- 
missed coolies.” 

Effects of C /ltivatiom with refrrbvcb to yield. 

In the remarks below regarding the yield <»f rubber from the introduced 
trees, Mr. Lawson, Government Botanist, Madras (supported by other 
writers), says that he cannot believe the yielding powers of the Ceari|s cou.d 
have decreased on account of their having been transplanted from Brazil 
to Southern India. « At any rate.” he remarks, “ l can giv^no^Cientdic 

• Can/, with the remarks at page 


I. 68 


Products of India . 


359 


Ficus elastic* -Effects of Cultivation. <0\ Wait.) INDIA-RUBBER. 

reason Cor believing that such is the case.” A few jottings may be here - YIELD, 
given which have a bearing on this subject. Dr. Heifer in experimenting i 
with the wild caoutchouc- yielding plants of Assam found that Ficus relU \ 
gloea pflpduced a different kind of rubber, and in varying proportions j 
according to position and nature of soil. On elevated ground it yielded a ; 
very coarse substance without value : growing close to water it afforded a ! 
reddish fluid which remained unaltered for several days ( Trans . Agri.-Ifort . , 

Sac. India, Vol. V. s 40). So also Mr. G. Mann (Report on the* Caoutchouc 1 
Tree in the Darrang District, Assam) sav 5 : M As the distance from th’e lulls « 
increases, and the atmosphere in which the tree grows, gets drier, the quan* . 
lily of rubber to be obtained from a tree decreases ; and whilst it is slated 
by the men who fetch it from the hills, that one tree is able to produce from ‘ 

2 to 3 maunds the men who gather it from the forests at the foot of 
the hills only gel from 20 to 30 seers per tree, and if far away from tb<* hills, 
only half that quantity is obtained, especially if the ground is gravelly or ‘ 
otherwise severely drained ” ( Journ . Agrt.-Hort. Sac. ( AVtr Series), /., ‘ 7 yj. ■ 

Again in the Proceedings of the Agn. -Horticultural Society of India (P//Z. V., I 
A T < w Series, lii) information is given regarding the yield of rubber from ] 

Ficus clastic* in Furrced pore, the Collector being so encouraged by the ! 
result as to have cornu,#" *Td planting the tree on road-s:des In ihe Kew 
Report for 1S73 this action, in the light thrown it by the passage given ’ 
above from Mr. Mann’s report, is thus: commented on : - vi It is fiunuTthat : 
although the Ficus elastic* will grow w\th und:min;sh»»d rapidity and i 
luxuriance in situations remote fr»>m the bids, it f.vls to yield caoutchouc. 

Mr, Mann concludes that no greater n intake- could b** made than to start , 
plantat.nns of Ficus elastics m any pirt of Bengal. It apptrus, there:, re. 

Judging from this ease, that conditions which may ensure Jm; successful . 
growth of cnoutt houc -yw*id>ng tries may r.i t be sufficient to determine, 
their producing # utchouc 1% Although th.s may be discouraging to. 
planters who, dauh looking upon their hcaUHv plantat'onx of Para ami ' 

< ear.i rubber trees, aw ail the dbu-very of <vur.e successful miide of t ap- 
ping them, it is feared the doubt implied bv the above farts h.\v to he . 
reiterated. The defer t rnmpl.oned of mav be a per mam nt one, namely, 

1h.it while the trees will grow freely enough, they may not form th* - 
imiky sap in Miffiutnt abundance or they may p-odutc a sap containing 
ingredients that prose detrimental to the rubber extraction, or a sap so 
deficient in caoutchouc gra ns as to make cuitivalmn in lr <1 a improvable. ; 

Mr. Thomas T. P. Bruce Warren </7 (#.»?. ft *'ha- asked the qtn s- 

lion whether Para rubber tree*. ,u clonal ,*ed in tiopual lountr e-, p r oiluce 
free ammonia in their milk. The onlv robber nvlk, he c v\s. which h*‘ k** - 
examined that contains a large amount i f ammonia, ; sthe Syphoui* ela^ ura , 
grown in Para. As the <o;l contains comparatively i.ltie nitrogenous n.attc* , 
lie suggests an explanation of the* nitrogenous sap in ihedrfluscd hght'.ing 
that occurs willun the basin of die* Para river. It tropical countries, where 
the tree is acclimatised, do not have stub a mmeoromge al condition, he fur- : 
ther suggests that nitrogenous roanir ng should l>e lin'd. In this connec- ; 
tion also a remark in the K <* r fUtHt'lin \ p. 2 : V;i reg:*? d;r*g Pie W -'*>1 I 

Coast of Africa as a future held of rubber cultivation n;;a be qnoteti ^ 

M Ih a locality so favourable for the growth o: Ind.n-rubbcr producing ! 
plants, it would be interesting to know whether any of t! olantfi Molding 
g<v d descriptions of rubber could lx* aeeh r natis<xi sueccs-'fuliv uit-'iaht 
invalidating the praiuety In the French Bulletin of Agriculture (Dec. 
iSflB)M. N audio give/ much useful inform a bon, but regarding Ficus elas- 1 
tic* He remarks that although the tree thrives admirably for landscape 
and ornamental purposes at Algiers, it doc*, not form its milk m »uch 
abundance as to make it a profitable source of rubber, 

I. 68 
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In the account given below of the rubber of Ficus Vogelii a power- 
ful argument is advanced regarding the composition of the milk of 
caoutchouc* yielding plants. The necessity for more chemical analyses 
has been urged (at page 340? and it need only he here added that an 
important service would be rendered by the chemist furnishing an analysis 
of the fresh milk of each and every rubber-yielding tree. A comparison 
of these results with those obtained by the analysis of the same milks from 
the acclimatised stock would save needless expenditure in forcing cultiva- 
tion, if adverse departures were found, and the chemist would at the *ame 
time afford the data on which a rational system of coagulation might be 
framed. (Con/. with the remarks regarding the varuhilitv of both Hemp, 
Vul. II., 1 it>. 118, and Flax, Wl. V, in their production of fibre, &c., 
under ditfert'M climatic conditions.) 

7. Ficus infectoria, Roxb t ; Diet. Ecott . Prod. % Jl!. % 3-55*. 

Little more can be said regarding this species than will be found in 
V 'l. ///., uf this work. A wetter in the Tropical Agriculturist, Vvl. 
/.* i jj, mentions it as affording caoutchouc. 

8. F. laccifera, Roxb . ; a synonym for F. altiasima, /?/. ; Diet. Ec><n. 

Prod*, I II., 34 j. 

Nothing further need be said of this plant than will be found in the 
third volume of this work, where the opinions of several writers are given 
regarding its rubber. ( Con/. aNo w ith Eure, For. FL Harm., //., 44 j.) 

9. F. obtusifolia, Roxb.; Diet . Ec.n. Prod., II!., 3 $6. 

Vera. — Krapchx , MtcHl; Date, Maoh. ; Egaungyat, Shan ; Aj young kyap, 
Hirvi. 

Habitat- — A small-leaved, epiphytic Urge tree of the tropical forests at 
the base of the Eastern Himalaya from Sikkim to Manipur, Assam, Chit- 
tagong, and Burma. k 

Caoutchouc.— This tree (and less frequently species No. 8 abo\c) is 
alluded to by Strettell, as affording part of the caoutchouc of Burma. 
(Con/, also with Kurs, For. FI. Burm , //.. 443.) 

9 a. F. Vogelii, Miq. 

A West African tree, supposed to be the source of the so-called 
Abba rubber that is being experimentally introduced into commerce 
from Badagry. A sample of this rubber was recently examined by the 
India-rubber, Gutta-percha and Telegraph Company at Silver ton. The 
report will be found in the Kew Bulletin for jX$8 t page* *53 -*6r. That 
report is of special interest to India, since the properties of the rubbers de- 
rived from the genus Ficua will most probably he found to be more nearly 
allied to each other than to the rubbers of the other plants resorted to as 
sources of the commercial article. Interest may also be viewed a*. existing 
in the fact that it seems probable plantations of this Fig wid boon be 
started. In the report on the samples of Abba rubber it is stated that 
"The sap of a tree may contain a large quantity of caoutchouc, but the 
same may be associated witjh other principles contained in the same or 
other plant tissues, which completely nuxWy its character." Agajh the 
author of the report remarks I am not aware of any native India- 
rubber with an acid ^-action ; even the juice or the Para-rubbcr tree, 
Here* brastliensis, 1$ distinctly alkaline when drawn, arid exudes a strong 
smell of ammonia, '[ he rpbber from this source is strongly acid. In toast- 
ing the nuts of the UrucaH palms, a large quantify of acetic acid is jgiven 
off, which probably, by neutralising the ammonia, brings about the coagu- 
lation of the caoutchouc ; the excess of acid from the roasting of the nuts may 
help to explain the acid re-action of the Para rubber, but as the rtegrohead 
variety is obtained from the same source, and is not smoked although it is 
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strongly acid, we must consider the generation oi acid as due to ferment a- SE £ugg£ EST 
lion, at least in a ver\ great measure. The samples obtained from the , 0 f 
‘Abba* tree are not acid, but whether the product could be improved by j BURMA, 
precipitation with ordinary crude acetic acid which at the «um: ft’rne would ' 
arrest those changes that are liable to go on afterwards, to the detriment, 
probably, of the rubber, is worth finding out ” . 

The suggestion here ottered would seem of much value to India 
Assam rubber is often complained of as undergoing injurious changes 
even in the prepared slate, ll is difficult to dry, and i« main*- adhesive 
lor a long time instead of hcnuwieg perfe<t«\ dry, like Para rubber It 
would sern therefore that before the home markets lire prejudiced aga.nst 
Assam rubber and a price omies to be affixed to it wlm h may he below 
its teal value, the chemistry oft the m»Uc and of the rubber *hnuld be worked 
i>ur with the view to discovering whether the liffrcts 1 om plained of ate due 
to other than caoutchouc mgrtdjutits in the milk which some process oi 
coagulation and washing n;:ght overcome* 

10. Paraniena glatidulifera, Brh. ; Aiocyx u l .1: 73 

References. ~ F; Hr Pul , ///., ts , : Ku*e, F-» /•/ , If , ' 4 v *• Wsphl, L , 

(. i i‘ t*/ ,* A 1 w kcf*\>ri for / ** / , 47 - 4'' ; OrZ.sn, nftrur irtxren 

o! *f no (•‘r,*:,. <»/ Af./lr.; , f {- c*t c, . 

fr I*w /A-W it Air* Ftfrrr'^ n,.ou*?.* i * .*/r» , 'rn’f x r :»r t fr* n-( httifl 

uttj ('^-rte.p nxient ~ lkerr*fn x ±n 7 nptt.il kliuti',l x if . /fa ; ///., ! 

i fa 7 ; ;r., *<■>, i^ v . 

Habitat — An cximisiw climber found on in* tree*, of the tida* forces of 
M.L r l.ib.m, Mal.icc a, S ngapcrt , ai d iN* Andaman Inland*. but bv rnisbike . 
sp,.krn of (tn iheAVtr K'Pott] a* abund.vrt n Soy:j,ern Ind .c The above . 

Ci’"-t(.sl oHit utl corn spoiuh mr, «*an tin*' i^c of lul-Mi, resulted in, 
many futile at!< mpt-. to hud 0 r p: ,r? n India proper. It has b»*en ex non- ( 
cultivated in Burma, but interest :r the t umber appears to have ; 

•b- d out. 

Caoutchouc. - Rubber «d r\<* !\ tU quarts was said to Imve bet n ob- 
t<i.red *rom this ircvper. 

(<’■»/. w ith the 1 cpt hiding remark*- undtr Urccola.j ! 

11. Urceola eiastica, A \ub. ; Arm ywi > a\. 74 

References . — FI . Hr III , 7; U H r JO‘iis, Revczi of Sir Collin*' 

Report ; AW#, Fo*. Fi. Hurt*, , //., ;**’ • hitit.m err, IV/. , 24/ ; 

/. 'J >urn. Srnt'\) t VIII , ,* Acre <V*/vrf, t\$o x 4$ 

Habitat. -A t.limbmg ditub met with in Malacca ami IVnang ; d.s- . 
tnbiitod ti^ Sumatra. 

I hjs is rcportixl bv s«iuu- w 1 iters to \seld pan of the Borneo r*tbbr-. . 
but according U> the ken ft ■ >FSo. p. the North-West Borneo ! 

rubber is the pnxlucc »»f Willughbcia Treactoeri and probably therefore 1 
Howison's discovery nf rubber in Asia m l ]*?) was the rubber of Wib i 

lughbeia, not of UrceoU. 

it. U. esculents, Bcnth, \ 75 

Syn.— -C hav annksia uset i.fnta, 

V ern.— h’yrt-pou np'bf' t, B v tt m . | 

, References.—^ “FF Hr. /«</., ///., rt et ; Xoiti'in C 

M'y^) ; Tropual A&u ulturat, II , 7v ,* h*r*. For. '* Hurw. t //., , 

A’m» kipt/rlf 1S77. t>. ,?/ .• Inato'i AVwIer, — f tv 1 tffuh- J 

h\fm SirrtirH'x Paper), VI I., 24 1 / fi^hrn. \i fU Senes), | 

Vol. X. t (|*rtx:.) i«?A, 

Habitat.— A troublesome climber, which, after Ficus clastia, is said It 
yield the best India-rubber. It is found in Martaban and Tavoy ; and «s 
common all over Pegu. 
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Caoutchouc. I. Burma.— A sample of very superior rubber obtained 
from a plant which Dr. Thomson thought might be the above was pro- 
cured from Rangoon by the Agrt.-IIorticultHral Society of India in 1858. 
It was furnished by Oaptain E. H. Power, and the report on it affirms 
that it was free from that stickiness which characterises and deteriorates 
the India-rubber obtained from Assam. 

Or. Mason (Surma and Its Profit, 52,?) describes a superior rubber 
derived from a creeper which the Rev. Mr. Parish thought might hr Echites 
macrophylla of Wight's Ic., f. 432 : but that determination appears to have 
been incorrect, and hence perhaps the confusion with Choneuiorpha macro* 
phylla, which exists in the literature of this subject. Major Macfarquhar 
sent a sample of what appears to have been this rubber from Tavoy t»» 
the Agri. •Horticultural •Society of India, ft was reported on as follows : — 
** With care sn preparation, it would be equal to the west South American.*' 
In 1874 fresh ami more pointed attention was directed to this subject 
by the publication of Mr. G. W Strettelfs pamphlet on the creeper. He 
tella us that his attention was first directed to the subject by observing a 
Kachycn girl dyeing thread an indigo blue by means of the leaves of 
Strobilanthes flaccidifolins (the rum, indigo of Assam and Burma) with an 
equal quantity of the leaves of Urceola esculents. This fact has a curious 
interest since the allied plant Wrightia tinctoria and several other milk- 
giving plants, such as Marsdenia tinetoria and Gymnenut tingens, are 
known to afford indigo. !t is thus highly probable that the leaves 
of Urceola esculent* contain indigo, and that the combination with 
Strobilanthes serves a direct tinctorial purpose and is not a mere ad- 
junct. If this be so, ;t is probable that Urceola might afford indigo as w'.l! 
as rubber. But Mr. Strettef! being then engaged on an enquiry into the 
source of Burmese rublver, was naturally more interested in that proper u 
of the plant. He collected a sample of the rubber, submitted it to 
Messrs Galbraith, Dalziel & Co., and obtained a report of a highly 
encouraging nature. “We consider the quality to be very fair, and at 
the present market value of about Kjoo per 100 viss." Stimulated by the 
prospect held out Mr. Strettetf went into the question of cultivation of »he 
creeper and drew up the following estimates of expenditure and problem- 
atic profit : “ Now allowing," he writes , li the foregoing data to be approx. - 
mately correct, and assuming the trees to ho pi feet apart, the following 
details will enable us to form a fair idea of the probable financial results. 
Area to be cultivated 400 acres. Trees at 30 feet by 30 feet, equal per 
acre to 48, or 19,200 crerpers in 400 acres. Minimum yield of caoutchouc, 
per annum, estimated at one vis* per creeper, equal 19,200 viss, or at K*oo 
per 100 viss, #38,4*0 per annum The cost of starting this project will be 
trifling in the extreme. All that will be necessary ought not to exceed, on 
an average of seven years, R4. per acre per annum. After the first year 
the creepers will have attained a sufficient height to require little or 
further attention, beyond, of course, protection from fire, i bus, at the end 
of seven years, the cost on 400 acres would represent Ri 1,200; and even 
this expenditure might be reduced if Shams or others were induced to sell 
their labour for the privilege of cultivating within the area free of taxes; 
while a still further reduction might be brought about by intermediate 
sowing, tapping each alternate creeper to death immediately it commenced 
to interfere with its neighbour. At the expiration of seven ycafls the ex- 
penses will embrace tapping, pressing, and r preparing the^csjuutchouc, 
which 1 estimate at per cent, of the profits. According to these 
figures and the present market value of the India-rubber of this creeper, 
the net assets of this sc heme may b<* approximated at R 33.600 per annum. 

Mr. Strettell affirms that tne milk of the creeper more readily coagu- 
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lates than that of Ficus elastic** “for I have known it,” he “resolved ; WILLUCH- 
into a coagulum floating in an aqueous solution within a few hours after * rubber. 
collecting, and without exposure to the direct rays of the sun, or artificial 
heat of any kind. This co.. .soli* 4 ted mass should be collected at once, and 
all moisture expelled by means of ^rtfduated pressure.” The season for 
tapping, Mr. Strettell rea <n mends, is from the end of April : from October 
to March, he says, the circulation is slow and the rr.ilk scarce. Mr. Stret- 
telT* pamphlet concludes with the statement that Messrs. Galbraith, 

Dalziel & Co report that the rubber he has furnished them with is supe- 
rior to that from the India-rubber tree, being purer and better suited to 
their purposes. 

This species of rubber yielding plant is cultivated to some extent in Burma 
on account of its fruit which finds a market as a substitute !*>r tamarinds : 
if to this fact it were found that the leaves also had a value, additional argu- 
ments might be advanced in favour of an experimental « u:ti\at«on of this 
creeper to those used by Mr. Strettell. At all events no at bon st ems to have j 
taken plait* and the subject has once more lapsed into the oblivion into' 
which it fell, after the appearance of the reports (quoted above \ which l 
were published nearly a quarter of a century before ij,e dat** of Mr. Stret- | 

tell's paper. 7 his is t to bi 1 regretted Mnu* Landolphia and other j 

foreign climbers and trees have received every attention, and money has 
bM-n spent in their acclimatisation which might more prof.tnbB have been i 
used in di* polling the uncertainty that Mill exists regarding Urceolft etas- i 
tica. The force of this rcioinni? ndation will be apparent when it is added \ 
that Mr. Strettell affirms that an annual budget provision .s made to ex- * 

Itrmmatr this most destructive and persistent climber from the 'oak forests, j 
it :s thus probable that a conduit rable amount of rubber, whn h might even « 
he col «i -1 ted from the wild st«n k, i< being wasted. Without, therefore, cor- i 
ruboratmg, in any wax, Mr Strettell’a statement of \i«)d or his estimates j 
of profit (which of course the wpter has no means of doing), it would seem \ 
hgh.’ v des'rabic that t.h>s subject should *»nce more receive the consider a- j 
lion it seems to deserve, so that the public fnav'fce saved from other spas- 
modic reports in the future b\ the publishing of result- cither sn support or 
•n refutation of Mr, Strett ©I Is arguments. If this be the sok of the Talamg- 
s peaking people, a recent report states that like the rubber from Para- 
meria .? will not pay its extraction and preparation. 

fl. Madras. — The (‘on senator of horrsts Southern Circle, reports that Madras 

this rubber plant * f has been introduced bv Mr. Morgan into Malabar yy 
from Burma. The growth is very slow, the largest plant, now four years 
old, is only 15 feet high and 1 J inches :n diameter at the base. It does no 
promise to be. of much value as a rubber-producer.” 

13. Willughbeia cdulis, Po*h . ; Die. li on. Prod., 273—277 : Arocv- 78 
Syn.— \V. maktxhamu a, l(V/. [sace/r. 

7 he lubber from thi* and onr or two allied *pcc*« i* commecrialty desig- 
nated Mm.ava or Borneo Kurkkk 

•am, BfiKO. ; 7 Jiit kyauk uw.iy, Hurm . 

References — Ft. fir. /«,/.* ill,, *it : K^b., Fl lad., bd. C.B.C., 2*0 ; • 

Kur.^For. Fl. Burma, It., i6& ; Krp.yrt an 1‘rgu.Apf Xll : Report, F,-ta- , 
nic Gardens, ( Vy»pit. f##i [see Ttrtual A^fi* J/unjf, »\ I. f toj?) ; ' 

Tropical Agrit ultunit, //., 70 ; ///.'. fft ; l\. 7^7 I Indian ■ tester, ill., » 

2J0, JdJ 17//., JOJ ; Drurv, l’se/ul Plants if India, 445 : AVw Report, 1 
'# 79 * **i I*#®, A#, * 3 , 44 * 4 S< 

Habitat. — An immenaf 1 climber met with in Assam, Sylhet. Cachar, 
Chittagong, Pegu* Martaban, Malacca, ami Borneo. Yields a large edi ; 
ble fruit Which, apparently from an external resemblance to the mango, 
has received its Bengali name of climbing-mango. 
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Caoutchouc. — Roxburgh was seemingly the first writer who described 
the rubber of this climber. Every part of the plant, he writes, on being 
wounded, discharges copiously a very pure white viscid juice which is soon, 
by exposure to the open air, changed into an indifferent kind of clastic 
rubber. Trimen in his report of the Ceylon Botanic Gardens for 1 88 c 
speaks of W, zeylanica, Thv>. t as yielding a caoutchouc which after pass- 
ing through a viscous sticky condition dries into a putty-like substance ot 
no great tenacity and scarcely any elasticity. W. Burbidgci of Singapore 
yields the rubber known in commerce as Gutta-suiggarip. 

\B). IsTKOotcKt) Caoutchouc- yielding Plants. (For A. seepage 342) 

14. Castillo* elastic*, Cerv. ; Die. Econ . Prrd . If., 220; I ’rtii acr/k. 
Thk Central American rubber trek, known also as Nj- 

CAR A GCA RUBBER. 

References. "-Tropical Agriculturist, Vats. 7Q, IU4X ; II., 1 4, 927 ; III 
A <0 / IV., *</■.; V., *Q; 17.. Xt4; 17// , tJS i H^*k,rtn Tran,, 

la a nr an Sac., /AAA, :> ; Trimen, Hides on India -rubber Irtr. 

* j *'-&}) i 7* Colony oj British Honduras by O Mams., 7 f \ ; Indian 
Ram ter, IV., 41; Report., R>ya! Botnnxt Hardens. i'aUufta, tbSr-tc t 
2 ; AVx Report, 1879, 19 ; tS'St, tj ; fSS 2, 40-41 ; A Vjt Bulletin, iHs 7, het . 
! 4 ; !■$*$, a 53- Ror references to other work* and a general a* taunt »/ 
the p,ant consult the article Castilloa, Vo!. 1 f-» 0 * thi * work. 

Habitat. — A tree, found in thr? Central American forests, from the h-ve 1 
of the sea to altitudes of 1,500 feet {on the l’aoftc toast). It has be« n 
remarked that a dry or a rainy climate seems cqirdly well suited to it, pro- 
vided the temperature does not sink below <>o’ rh. It is a rap«dl> growing 
tree, and .attains a height of i?h> to 200 h.vt with a girth or 1^ to 15 l«- i. 
Trees two years old were observed to have obtained the height of 23 ffvL 
It may be propagated by seeds or cutting*, and Mr. Cross recommends 
that on transplantation the lowest leaf be buried in the soil. In this way 
the young plants make better progress. 

Coli.ec t ion o* Milk. — Dr. Trimen writes on this subject : — Mnk 
is abundant and flows readily, but it is of a somew hat more watery <on- 
sbtener than that of the Para rubber, in consequence of the large si/e ot 
the trees, ;t is the practice of the collectors in Panama and other parts i<> 
rut them down. A groove or ring is hrst cut round the base of the trunk 
and the nvlk received into large leaves. The tree is then felled, rings 
or channels are cut around the prostrate trunk at about 12 or 15 inches 
apart and the rubber allowed to run mto leaves ot vessels. In Nicara- 
gua the trees are tapped with sharp axes in various ways, so much injury 
resulting that the process is repeated only at intervals of three years. 
The milk is received into iron pails. It does not appear that this species 
is tapped until it has a diameter of if* nr tS inches.’ A writer in the Tro- 
pical Agriculturist discusses the merits of tapping as compared to cutting 
down the trees. By tapping, the trees arc in any case killed in five or 
six years ; by cutting down the same amount is obtained as would be by 
tapping for tnat period {VoL IV., 696). 

Mr. D. Morris, in his Account of the Colony of British Honduras, 
describes the method there pursued in preparing the rubber from the milk: 

" At the close of tU- day the rubber-gatherer collects all the milk, washes 
it by means of water, and leaves it standing till the next monrdng- 
now procures a quantity of the stem of the moon- plant (Qslonictyon 
spectosum), pounds it into a mass, and throw* it into a bucket of ****£• 
After this decoction has been strained, it is added to the rubber milk, 
in the proportion of one pint to a gallon, or until, after brisflt stirring, 
the whole of the milk is coagulated. The masses of rubber floating 
on the surface are now strained from the liquid, kneaded into cak e 

I. 8l 
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and placed under heavy weights to get rid of all watery particles. When 
perfectly drained and dry the rubber cakes are fit for the market, and ex- 
ported generally in casks. 0 Alum is sometimes used in place of the 
moon-plant, or tne milk is freely washed in water and slowly pressed. This 
process of preparing by means of water was described by Mr, Cross, the 
milk after washing being left to dry in vats. Mr. Nisi Ison in a report on 
Abba rubber of the West Coast of Africa, states that in his experience of 
Castilloa rubber in British Honduras, one gallon of milk yielded of 
rubber. 


C 


Cultivation or Castilloa Rubber in India* 


lEiu 


1. Bengal. — In his annual report of the Botanic Gardens for 1881-82 
Dr. King wrote that of this rubber tree he had up to that date only eight 
plants, but added it was being propagated as fast as possible. Other re- 
ports followed, but apparently no material progress was made in the accli- 
matization of this rubber. 

II. Madras. — In the report of the Botanic Gardens, Nilghirl hills, for 
18S1-82, Mr. Jamieson reported receipt of the first plants. Two healthy 
young Castilloa* were then obtained from Ceylon, Mr. Jamieson remark- 
ing regarding them : — “ The reason I value tliese plants so much is that I 
ha\c had to wait for them so long, haring been led to expect a supply of 
Castilloa plants so far back as 187S. Shortly after receipt of the plants I 
took off a few* cuttings, which rooted in less than a month. Since then 
evtry available cutting has been successfully pr«'pagatrd, and our stock 
now consists of fourteen healthy plants, including the two from Ceylon. The j 
cuttings require constant care and close personal supervision for the first 1 
few days, being liable to damp off by the slightest excess of ..toisture. It, j 
how ever, seems a strong grow ing plant when once rooted. The only draw- 
back we have had to contend with in growing the Castilloa under glass is | 
to keep it free trom the attacks of the red spider, which, if allowed to get j 
hold of the plants, would considerably retard their growth. One of the 
Ceylon plants has been put out in the liarlivir gardens, where I hope it will j 
thrive, as tn these days of uncertain coffee crops, and low prices, planters j 
are anxious to cultivate any plant that will return a small interest on tbeif ’ 
outlay. It is therefore of the utmost importance that e\ery effort should i 
be made to propagate this plant for distribution, i have no doubt many j 
localities in Wynaad and on the slopes of the hills will be found to suit ! 
the Castilloa and whore it will yield a profitable return to the cultivator.** J 
The Conservator of Forests, Southern Circle, reports that the trees in j 
N.iarnbur "are far too young to produce any quantity of rubber,” In a ; 
recent report (1888) by Mr. M. A. Lawson, on the present condition oi ] 
the introduced rubber trees of South India, the following passage occurs j 
regarding this species M With respect to the Castilloa, there are in the 
Bai liydr Gardens some five or six trees of about twenty feet in height, 
and with stems of about two feet in circumference. These plants flowered 
and seeded for the first time last year, and the seed germinated freely. 
They look as healthy as possible, and grow* with great rapidity. Beside 
these trees at BarhyAr, there arc a few in the Teak Plantations at Nil- 
ambur. and Mr. Ferguson has several in his garden near. Calicut. They 
arc easily propagated from cuttings, and could be, by thisn.< ,sns* increased 
indefinitely, but the same difficulty has been experienced in extracting j 
rubber from them as has occurred in the case of the Cearas.' f ] 
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6Q9; Indian Forester, IV.* 4 
58 , 63; XIII., 39$ ; fCtw Ref 
on Govt. Botanic Garden* 

Botanic Gardens, Calcutta, 

Andaman Islands, 1885-86, 

Habitat. — This and one or two allied trees occur in the forest of Central 
and Northern Brazil and in the forest of Para from the mouths of the 
Amazons, south and west. The region thus indicated has a climate re- 
markable for its uniformity of temperature* the mean being 8i* F. and the 
greatest heat 95* F. (Plantations should not therefore be made in a region 
where the temperature at any time falls below 60* F.) The rainfall occurs 
principally in January to June* the maximum being in April, when it 
reaches 15 inenes*' Mr. Cross describes tbe region as having a deep rich 
soil* large tracts being flooded in the wet season and in the dry season 
completely intersected with water-courses. The most productive tracts 
are at most only 80 to 100 feet high, the soil full of moisture* rich ami 
fertile* but the atmosphere very unhealthy. 

The tree grows rapidly* attaining some thirty feet in three years ; it is 
readily propagated by cuttings. Mr Cross recommends plantations to b<? 
made in seasons of inundation or flood* the cuttings being forced into the 
mud for half their length* leaving enough above ground to save the tops 
from being actually submerged* Propagation by seed is not so successful. 


b 4fit F/** 150. t87, W/ VII., 344; VIII . , 
vet, r8jp, fpj Mi, ts t *99*» 4°*4t ; Report 
& Pari, Nil* kin Hills * 1881*89; Report , 
1875*74* 8; 187?-} 8, a / t878-79> 9 t Report , 
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REGIONS MOST LIKELY TO PROVE SUITABLE FOR THE PaRA RUBBER 

Trie. 

The following extract from Sir D. Brandis" review of Mr. Coffins 1 
report gives the tracts of India which 8lr D. Brandis anticipated* and 
which all subsequent experience (since 1873) has confirmed, as being most 
suited to Para rubber. Having compared the extremes of climate and 
also the means* on the west coast of India and in Burma* with ;\at of Brazil, 
he remarks : “ We may, therefore, conclude that Kanara, Malabar, Tra- 
vancore*andthe Burma coast* from Moul mein southwards, offer the desired 
conditions as regards temperature* for the successful cultivation of thr 
caouKhouo-yielding species of Herea. 1 would specially draw the atten- 
tion of forest officers in this respect to the moist, evergreen forests at the 
foot of the Coorg Ghits, and in Kinara, as well as to the Attaran valley* 
and similar localities in Tcnasscrim.” 

Collection of Rubber. — Mr* Cross gives a detailed account of the 
method pursued at Para, of which the following are the main facts. The 
milk is Grained into small earthen vessels attached to the trees by an 
adhesive clay. The contents of fifteen of these cups make one Knglish 
imperial pint. M Arriving at a tree, the collector takes the axe in his right 
band* ana* striking in an upward direction as high as he can reach, makes a 
deep upward sloping cut across the trunk* which always goes through the 
bark and penetrates an inch or more into the wood. The cut is an inch 
in breadth. Frequently a small portion of bark breaks off from the upper 
ride* and occasionally a thin splinter of wood is also raised* Quickly 
stooping down he takes a cup, and pasting on a small quantity of clay on 
the nat side, presses it to the trunk close beneath the cut By tiiis time the 
milk* which is of a dazzling whiteness* is beginning to exude} so that if 
reauistte he so smooths the clay that it may trickle direct into thk cup. At 
a distance of four or five inches* but at the same height* another cup is 
Kited on* and so the process is continued until a row of cups encircle the 
tree at a height of about six feet from the ground. Tree after trek is treated 
in tike manner* until the tapping required for the day is finished. Th;s 
work should be concluded by nine or ten o'clock in the morning* because 
the milk continues to exude slowly from the cots for three hours or perhaps 
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longer.*' • • The quantity of milk that flows from each cut varies, but if it is 
large and has not been much tapped, the majority of the cups will be more 
than half full, or occasionally a few may be filled to the brim. But if 
the tree is much gnarled from tapping, whether it grows in the rich sludge 
of the gap 6 or dry land, many 01 the cups will be found to contain only 
about a tablespoonful of milk, and sometimes hardly that. On the fol- 
lowing morning the operation is performed in the same way, only that the 
cuts or gashes oeneath which the cups are placed are made from six to 
eight inches lower down the trunks than those of the previous day. Thus 
each day brings the cups gradually lower until the ground is reached. 
The collector then begins as high as he can reach, and descends as before, 
taking care, however, to make his cuts in separate places from those pre- 
viousty made. If the yield of milk from a tree is great, two rows of cups 
are put on at once, the one as high as can be reached, and the other at trie 
surface of the ground, and in the course of working, the upper row descending 
daily six or eight inches, while the lower one ascends the same distance, 
both rows in a few days come together. When the produce of milk dimi- 
nishes in long wTought trees, two or three cups are put on various parts of 
the trunk, where the bark is thickest. Although many of the trees of this 
class are large, the quint *y of milk obtained is surprisingly little. This state 
of things is not the result of overlapping, as some nave suggested. . . The 
best milk-yielding tree 1 examined had the marks of twelve rows of cups 
which had already been put on this season. The rows were only six inches 
apart, and in each row there were six cups, so that the total number of 
wood cuts within the space of three months amounted to seventy-two.* 
There are other methods occasionally pursued, but the cup process » the 
most general and gives the best result. Dr. Trimen add* to the above 
account that the trees arc tapped if they have a circumference of 18 to 24 
inches, and the rough process described is carried on for many years, until 
the constant and extensive injury to the young wood causes their death, 
for some years previous to which event they almost cease to yield milk and 
are practically abandoned. A writer in tnc Tr epical Agriculturist fixes 
the age of 25 years as that at which tapping should commence. The 
actual yield of a tree per annum and for each year of its life, does not aj* 
pear to have been worked out by Mr. Orost, but assuming 72 cuts to be a 
high average, and that each cut yields half a cup full (also from Mr. Cross's 
statements a very high average) about six imperial pints of milk would be 
obtained from a tree in gixxl bearing condition. Mr. Cross is careful *o 
point out, that although tne trees are large, the yield is surprisingly little, 
and it would thus seem probable that the Para rubber may be remunerative 
at present prices when dealing w ith wild plants in their indigenous hah* r at, 
but might not be so if expensive cultivation and supervision were necessary. 



Cultivation of Para Rubber in India. | 

Historv of Introduction into Asia.— In a letter dated April 1878, i 
Mr, W. T. Thiselton Dysr gives the history of the attempt to introduce 
Here* braxilieusis into India and Ceylon. On the 4th of June 1873. t ho 
Director of Kew Gardens received from Mr. Markham some hundreds ol 
seeds which had been collected by Mr. James Collins. Of these less 
than a dozen germinated, and six were in that year lrV<m out by Or. 
King to Calcutta. These did not succeed well in Calcutta, and it was 
accordingly arranged that Ceylon should be established as the depfe for 
supplying young plants'to the parts of India where Here* cultivation was 
thought possible. On June 14th, 1876, 70,000 seeds were received at Kew 
from Mr. Wickham (who was paid for them at the rate of £10 per 1*9°°) I 
4 per cent germinated. Of these, 1,919 plants were sent to Ceylon m 38 


CULTIVA- 

TION. 

Introduettoa. 

87 


368 


Dictionary of the Economic 


INDIA-RUBBER. Introduced Ceou tchouc-yieldtag Plants. 


■m. 


Wardian cases, in charge of a gardener, and 90 per cent, reached in ex- 
cellent condition. On August 23rd, <50 plants were sent to Colonel Seaton 
in Burma, but arrived in bad condition. A further supply of too plants 
was taken out to Ceylon (Torn Kew by Mr. d. F. Duthfe. Similar con- 
signments were also issued from Kew t amounting in all to upwards of 2,000 
plants s**nt to Ceylon, and smaller numbers to Burma, Calcutta, Mauritius, 
and Singapore. Mr. Dyer adds in his review of these endeavours to secure 
the acclimatisation of Para rubber that the plant is now therefore to be re- 
garded as definitely established in the Bast Indies. So again, in Novem- 
ber 187b, Mr. Cross arrived at Kew with about 1,000 plants, brought direct 
from South America, but only about 3 per cent, of these plants survived, so 
that it would appear Mr. Cross's share in introducing Kara rubber was a 
very small one. 

On the subject of Para rubber introduction Dr. Trimen wrote;— 
“The cost of procuring the seeds of Para rubber, *reight, and other 
expenses appears to have been no less than ^1,505-4-2, the Wardian 
cases alone costing £120, and the gardener and his passage £163. The 
whole of this large expenditure was borne by the Indian Government. An 
undertaking involving such an outlay as this it is obviously beyond the 
power of the executive of this Colony (Ceylon) to Carry out ; but in this 
case, it is Ce\ Ion which ‘ from climatic causes chiefly * appears likely to 
benefit most largely from the successful action of the Government ot 
India" (Tropical Agriculturist* Val. j-w). This view appears to hav^* 
been so far correct, for Dr. King, in his Annual Report of the Botanic 
Gardens, Calcutta, for 1881-82, wrote that the cultivation of the Para rub- 
ber plant bad been abandoned in Bengal. 

But even m Ceylon, and after some eight or ten vears of the most en- 
thusiastic attempts at cultivation, the opinion was finally arrived at that 
Para rubber would not pay the planter to grow it. The page* of the Tror> 1- 
cal Agriculturist from i$Si — 8b literally teem with contributions, enquiries, 
and reports on Para and Ceara rubber, with only one or two passing notices 
devoted to Ficus elastic*. The planter’s verdict ultimately was, as stated, 
that Para and Ceara rubbers would not pay, and in many parts of the coun- 
try the trees have since been hewn down, being viewed as worthless. In 
1 888-89 fjesh interest was, however, awakened, in consequence of favourable 
reports having been furnished on samples of Ceylon rubber sent t«> Europe. 
Dr. Trimen in his annual report for that year urges the Ceylon Government 
to take the matter in hand as a State enterprise. He had tapped a tree (cii v n 
years old having a stem circumference of 4 feet 2$ inches), during three 
periods of dry weather, and obtained ifh 1 a t oz* of dry rubber at a cost of 
69 cents. Dr. T rimen comments on this resu’t ; — u As the rubber obtained 
:s probably worth at present prices about 41, per fh, there is clearly a large 
profit to be made here out <*f a Hevca plantation. I urged the foimafonof 
such upon Government so far back as 1882, but in the absence at that time 
of any organised Forest Department nothing could be done. As * valuable 
forest product, Para rubber may be confidently reckoned upon as a steady 
source of future revenue, and 1 strongly recommend that large plantations 
of it be formed in suitable places." 

It may thus l> inferred that as a State undertaking Para rubber would 
likely prove as remunerative as most other trees, and it is perbapfc the duty 
of all Governments in tropical countries to assume the responsibility of 
providing for the world's future wants in rubber by organising suitable 
forests, but it may be accepted as established that such forest* are , no * 
likely to be of interest to the planter who requires to turn over his capital 
in as short a period as possible* In January 1888, the Government of 
India (in consequence of a despatch from the secretary of State in which 
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attention was drawn to the fact that the Royal Botanic Gardens, Ceylon, f 
possessed a plentiful supply of the seeds of Hevea brasiliensia), issued a j 
circular letter to lx*:al Governments calling for a short risumt of the ! 
success which had attended the cultivation of that tree. The following 
extracts from the replies bring our knowledge of the cultivation of the 
Here* rubber tree down to the most recent data 

1. BkNgal.— “ It has been ascertained from the Superintendent of the Royal 
Botanic Garden, Calcutta, that nearly ten years ago a quantity of the &e*ds of this 
tree (one of the species from which South American India-rubber is obtained) was sent 
to the garden from Kcw. Some of these seeds germinated, but it was b^nd that the 
resulting seedlings were extremely sensitive to cold, and that the low night tempera- 
ture of the cold weather of Bengal piortd fatal to them, even when planted in the 
most sheltered situations. Some of the seedlings were supplied to I'ea Planters likely to 
give attention to their culture, and some were sent to Mr, Mann, the Conservator of 
Forests in Assam. The results obtained by those gentlemen were, however, the same 
as those obtained by Or. King, and it was on his recommendation that subsequent 
supplies of Hevti seeds were sent to Ceylon, instead of to India. 1 he Supc: intend* 
ent thinks that HtVtS will grow well in Provinces l»ke Malabar or Lower Burma, 
where the climate is said to be moist and equable ; but in Northern India, where there 
is a distinct cold season. Or. King is of opinion that its cultivation is not likely to 
prove successful.” 

•‘1 hr Conservator of Forests, Bengal, who has al*> been consulted on the subject, 
reports that it does not appear that any experiments in the culture of thr tree in 
question have ever been undertaken by tna Forest Department m this Province.*’ 
li. Burma.— Colonel W. J. Seaton wrote of Tcnasserim : — 

** k* r fjl experiment %. — Experiments on a small scale were commenced at Mergui 
in 1 ^/ 7 , with right seedlings, the survivors of a small bat< h received from Dr. King, of ■ 
the Botanical Gardens, Calcutta. They were successfully set out tn the F« re»t OH'Ce ‘ 
compound at Me-rgui, and although on a low hill, a not very desirable vilt, yet then 
gmwth was for some time satisfactory. In 1S70, a Urge number of Heve* plants, be- 
lieved to be well-rooted cutting*, were forwarded by Dr. Thwaites, of the Royal 
Botanical Gardens, Ceylon, and although in the charge of a subordinate who had been 
sept to Oxlun for special instructions, only 178 survived the voyage. The.se wvre set j 
out in the plantation area selected, about 1? miles inland from Mejgm, on somewhat | 
low ground drained by the sources of the fluke Chaung, a small t dal crook. Or.lv 1 
<•4 of the healthiest plants survived the planting operation, and of the - again casual- 
ties Continued to take place yearly, owing ihiiflv to attacks of white-ants imtl the j 
number xv 4 s induced to 50 in 1 S 3 f>, suue when the** have Ik * n no further casualties. 5 
The following were the sixes of ten of the laigest trees of ifc;> measured on j 
March 1888 ! 
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88 


Burma. 

89 


No. 1 

1 


■Girth in inches 


Height in 

feet, , at 2 feet from 
j ground. 

R«MARKS. 

i 

1 


! S'A 

^ Forked into two branches 4 feet from ground 

2 

I uk : 37 

j Clean bolt of g feet. 

3 

40 

1 3* 

| Ditto & ,, i 

4 

43 

i ! 1 

1 Dilo 11 », i 

i Forked at 3 fret from ground. 

5 

3'* 

\ i 3'it 

f> 

38 

i 37i i 

Clean tmlo of 8 feat. , 

7 

3*1 

I 1 3* 

Ditto h» m 

8 

30 

{ IS 

Ditto <3 •» 

0 

3* 

17 ! 

Ditto 6 ,, 

It 

a.» ; >«« j 

Ditto 8 m 

! 




J'f ofwgation *r i/h tufting 1 —In the rains of *4 cuttings 1 , « v 'n the young 

tiers m thr Forest Office rnniMund acre set out *n th* p'antalion, bis t ic expert- j 
meut proved unsuccessful. S gfe i oq went Attempts, made J».w- time to time. met with 
tm Mbr success, the cutting* generally dying off dining th«* *r- a-nJ year. 
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Propagation faith In 1884* a few of the older trees having commenced to 

seed, experiments were made, with the result that 51 seedlings were successfully 
raised, rhea*, however, when transplanted into the main plantation, were speedily 
reduced in number to 28, by attacks of white-ants and the browsing on of the young 
shoots by deer. The following year a large quantity of seed was procured from the 
50 older trees, but not being flown immediately after collection, a great portion or a 
failed to germinate, and only 131 seedlings were raised. In the rams of 1886, better 
results were obtained by the timely sowing of the seed obtained from the older trees 
and by the part removal of the husk enclosing the seed. As many as 7,030 seedlings 
were raised, germination occupying three to lour days. Experiments were continued 
in 1887, and £.430 additional seedlings obtained. From Ceylon 54 seeds were receiv- 
ed in October *887. of which only 31 were lit to sow, but all failed to germinate. 

Stack an hand at end 0/ March The stock of, trees and plant* in the 

plantation and nurseries was as follows 

Trees 1 set out in 1 8 79 3© 

Seedlings of 1884 to 1886, set out in the main plantation at 

2^*10* 

In the nurseries, ready for transplanting and ) of 1886 . . t,o©o 

distribution. J of 1887 . . #,430 


Yield. 

9Q 


Grand Total . 14,841 

General remark*.— The 50 older trees appear to be in perfect health, with evi- 
dence of such vigour as to leave no doubt that they are fully established and hav* 
outgrown all danger from attacks of white-ants. They yield an abundant supply ut 
seed, some of which, if allowed to fall, occasionally germinate under the trees. 1 he 
flowering takes place generally in January in the cool season, the fruit forms in Marc h 
and April, and ripens m July and August about the middle of the rainy season. It will 
be seen that the propagation of the Here* brajitiensit in this part of Burma n now 
quite independent of external assistance, and that its acclimatisation has b^« n vir- 
cessfolly demonstrated. It now only remains to subject the larger tier* to period'! ;»1 
; tapping to ascertain the yield in caoutchouc, after which the question will Kive to U- 
determined as to the precise area which it may be advisable to plant up at Mnu-ii 
and other suitable localities with this valuable tree. 

In a communication, dated 28th January 1889, Colonel W. J. Seaton 
gave the following account of the method of tapping an d the yield of 
rubber obtained by him from the Para-rubber trees of Ttnasnenm : — 

** The tapping experiment was first undertaken in July, under the imptettion th it 
the flow of milk would be more abundant during the ramv season. Small baml^.. 
pots were in the first instance affixed to the trees by means of well-wrought potter'* 
clay, and above them small pieces of tin were also placed in such a position as to p«»- 
tcct them from the rain ; but, as the clay yielded to the ram and lell to the ground, 
tapping had to be undertaken at intervals between the showers, the bamboo put» 
being affixed by sharpening the upper end and forcing them into the bark in the man- 
ner followed by the l Tkit*i 9 collectors. In order to obtain the largest quantity of 
fndk in the shortest time possible, numerous incisions were made on the trees, llu: 
incisions were made in an upward direction and converging as required. The _qii.ui- 
tity of milk collected was so small in the intervals between the shower* that it was 
deemed necessary to limit the experiment finally to five of the larger Ire*-* on the we-t 
bank of the Bdkchaungale, which flows through the plantation. The milk was found 
to flow much more freely from these trees, although not much larger than the 
trees first experimented on. They have, however, a thicker bark, and it wa* 4, b- 
served that the exudation of milk was gieatest near the ground, where the baik was 
thickest, while at a height of six or seven feet it was almost nil. Owing to continued *«t 
weather, it was (owed necessary to dry the milk over a fire and keep it fubseqmmtly 
! * n * place near the fire for about three weeks. The experiment fra* renewed 

between 22nd sod 26th November, when the rains had fully ceased, 4* trees bring 
} grated on, via., 5 to the west and 37 to the east of the Bdkchaunga^. The me- 
thod of tapping was the same as that followed preyknisly; but the yield from each 
; incision being small (less intact than was the case in the rains), the several trees were 
tapped to their utmost extent, and, by constantly collecting the milk bflme .it had 
j time to dry, the quantity now forwarded was obtained, vie.. J of, from the 5 tnts 
i to the west and 9 0*. from the 37 trees to the east of the Bdkcnaiingale . 99 
f It may Here be remarked that while Para was early seen to be 
I unsuftrd to Bengal, and accordingly the Botanic Cardens of Ceylon were 
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selected as the best locality for forming a nursery, the Ceylon planters 
took a far keener interest in Ceart, It has since transpired that Burma 
stands the best chance of becoming the successful Asiatic acclimatisation 
home of Para, not Ceylon, and, it may be pointed out that 8ir D. Brandis 
at the very commencement of the interest in foreign rubbers suggested 
Tenasserim as a likely locality for the Heveas but made no mention of 
Ceylon. 

IIL Madras.— I n 1881 -8a Mr. Jamieson reported of the Botanic Gar- 
dens on the Nilghiri hills that he had received from Mr. J. Fergusson a 
few cuttings of this rubber tree. Prom these he succeeded in raising one 
plant. It was sent to Barliyir, and Mr. Jamieson adds, "this garden 
now contains plants of the three most valuable species of rubbers.” Later 
on Mr. M. A. Lawson reported ‘.—"There are throe young trees of this 
species in the Barliy&r Gardens. They are about twenty feet in height, ; 
and have stems of about eighteen inches in diameter at the base. Like the \ 
Ceara and the Castillos, they grow vigorously, and have flowered for the 
first time this spring, but so far l have been unable to extract rubber from 
them in any large quantity.” In a special communication for this work 
the Conservator of Forests, Southern Circle, Madras, states : " There are 
only two young trees it. * he experimental garden at Manontoddy averag- 
ing 2u feet in height by 3| inches in diameter at 4 feet from the ground. 
Their growth is decidedly good, and the climate seems suited to them. 
There are numerous trees in Nilambur which have made excellent growth, 
but all are too young to be lapped.” 

It will thus be seen that in Tenasserim the Para-rubber tree would appear 
tt> have found a congenial home; according to Oolonol Seaton, the tree is 
quite acclimatised. India is thus independent of external assistance, and 
from Tenasserim, seed or even seedlings might be furnished to all other 
parts of India, where its cultivation was thought likely to prove successful 
and desirable. It cannot be said, however, that all has been learned that 
is necessary, to place Para cultivation in India on a commercial basis. Cul- 
tivators constantly raise the questions put bv Mr, Lawton in his remarks 
quoted below under Manihot GUakmi, and it seems probable that acclt- 
matisation in a new country may have lessened the volume of milker 
even altered its property. The season and age at which the trees should 
be tapped and the method best suited to India, arc points that future ex* 
perience alone can solve. 


RUBBER. 


Madras. 

91 


IvniAN-GRoww Para Rubber. ! 

Samples of Have* rubber collected in Tenasserim were sent to the 
Secretary of State for favour of report, and the following replies were . e- , 
ceived from the Kew authorities in junc i38q • 


Indian- 

grown. 


92 


"I am desired by Mr. Thigelton Dyer to acknowledge the receipt of your let- 
ter of the afith April last (R S. and C. 614). forwarding a copy of a letter received 
from the Government of India, with enclosures, reporung the result* obtained Irom 
tapping trees of fibre* brutlitasi* near Mergui in Tenasserim. 

2. The specimens of caoutchouc referred to were duly received by Parcels Post 
and they were subsequently submitted lor valuation and report, through 8. W, 8 »K, 
vary Esq,, F.L.8., to the India-Rubber, Gutta-percha and Telegraph Works 
Company (Limitnd) at Silvertown. » , .. 

3- I endow herewith a description of the specimens, and a cops f the valuation 
and report received respecting them. On the whole this report is favourable. The 
small quantity of rubber avjut&blc (in no cate exceeding a few ounces in weight) ren- 
dered its manipulation somewhat difficult ; but, bearing this fact in mind, the result, 
as Ahcwn in thn samples of prepared rubber sent in a separate cover, w very encoor- j 
aging. ' 

4 > It will bo noticed that the best quality, valued at J*. 3 ^- P rf P u «*d f ** oeacK \ 
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«a«ul lo the best Sooth American rubbtr. This was labelled u Semamby,” sod was 
formed by milk which coisuhted immediately on the trees in the dry season. 

. 5 Tbs rubber I marked No. 3) obtained from trees during ths rainy season was 
pried over a fire. The quality of this appears to be better than either No. 1 or 2, and 
it approaches very near to No. 4. Except as regards the difficulty of coagulating the 
rubber, there ao pears from these experiments to be little difference between the spe- 
cimens collected during the rainy season and those collected when the rains had fully 
ceaasd. 

6. AU the trees tapped were young, and few were more than twelve inches in diame- 
ter. Mr. TMtttton Dyer is of opinion that it is very desirable these interesting 
experiments should be continued, if there are sufficient trees available. If during the 
dry season the milk is found to coagulate readily on the trees, this method might be 
provisionally adopted with the view of testing on a larger scale its suitability for gene* 
ral use in India. Where, however, the milk does not coagulate readily, it might be 
advisable to try the cautious application of dry heat in the most convenient manner 
locally available. Mere sun-heat, especially during the rainy season, does not appear 
to produce good rubber. 

7. In South America the milk of Hem bcmsiliensil is collected generally at the 
beginning of the dry season. Where the quantity collected is large, it is necessary, 
in order to prevent decomposition, to obtain Che caoutchouc in a solid mass as soon as 
possible. The best Para rubber is prepared by dipping a wooden paddle in the milk 
and holding it in the thick hot smoke from burning wood ami palm nuts. When the 
first layer is dry, the paddle is dipped again and the process repeated luitil a thick 
solid mass of caoutchouc is obtained. A slit is made down one side, the rubber is 
peeled off the paddle, and hung up to dry/* 

Report from the India-Rubber, Gutta-percha and Telegraph Works Company 
{Limited), dated Silver(ty»n, joth May 1W9. 

The four samples of Here* rubber received from Kcw have been treated with 
sulphur in the same way as that adopted in the case of the better kinds of Diaiih.tn 
rubber. 

Allowance must be made for the smallness of the quantity experimented upon. 

Eight samples sent herewith, four each, *' washed *' and *' cured ** 

So. 1 — Has the appearance of that imported some twelve month' since, and 
known at Rio rubber > is solt, and would decompose if exposed to the mvessaty h*afc 
after washing, losing 17 per cent, in that process: its commercial value would be, u>', 
is. 11 d. to xs. 

No, 2— Slightly firmer ; ih other respects the same as No. 1. 

No. i — Percentage of loss somewhat less, and therefore of a trifling increased 
value. 

No, 4 -~ ’ll found to be stronger and firmer ; not so likely to decompose when 
drying : worth js. 3 d. Owing to the scrappy nature, the leas is greater than it other- 
wine would be. 

(ArotYWscf^:. 

X& Landolphia florid*, Kfrktt, owarieosii, and other species ; 

These are known in Commerce as Accra Rubbers; whether ob- 
tained from East or West Africa. 

References. — Tropual Agriculturist, i'oh. 40, J7f, ipf. tog? ; //., /*, 
lj8 ;///., 7 27 ,a$t ; v., 5Jd, 7*7, « 4 ; 17., 614; 17/., ti<H ; Latins' 

Report on Caoutchouc of Commerce / Report t, Royal Rotamc Garden*, 
Calcutta , l8ScrSt, 2; Botanic Gardens, Ntlghiri hills, Mtfj-sV.f, f.i; 
Kew Reports , 1877 . J*/ **?9> M .* tS*u, tS ; AV;r fad- 

letin {t8#8), i6&; Official Correspondence from Sir J, Kirk with tfo 
Government of India, Cfc., frc. f &c. 

Habitat— A genus of climbing apocynaceous plants found on both 
the East and West Coasts of Tropical Africa and the adjacent islands 
The following classification of the species is from the Kew Rjpport : — 
West Coast— L. owarieaaia, a species possessing a great latitudinal 
range, «*.» from Oware tp Angola : L. Mannii, found ai Corisco Bay : 
I*, florid* originally found in the Niger basin &nd now distributed over 
the whole of Central Tropical Africa: East Co*t$t^L- Kirkii, tommuii 
along the maritime region, and abundant at the mouth of the fcamUsr 
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(shipped from Mozambique) : L. florid* found on the coast near Dar- J ACCRA 
cs-datam and extending inland, and L. Petersiana growing near Tanga ! RUBBER, 
on the coast of the main land opposite Pemba. 

Caoutchonc.-Thc species of these African climbers have been here M 

collectively discussed, since, for the purpose of rubber-yielding, their dif- “ 

ferences are very small, the more so in tne light of their possible acclima- 
tisation in India It may be here remarked that the world is indebted to j 
the exertions of Sir J. Kirk for the East African supply of rubber. But as [ 
the species of Landolphia cannot be said to have been established com- j 
mer dally in India, only a few jottings need be given, and chiefly the facts 1 
regarding the attempts at their acclimatisation in India. The methed of | 
collection of West Coast rubber from L. florid* is peculiar. The milk dries I 
so quickly as to form a ridge on the wound which stops the further flow, so J 
that it cannot be collected into vessels placed on the stem. The natives j 
collect it by making long cuts on the bark with a knife, and as the milky ! 
juice gushes out, it is wiped off continuously with the fingers, and smearecl J 
on the arms, shoulders, and breast till a thick covering is formed. This i 
is peeled off their bodies and cut into small squares which are then said to * 
be boiled in water (Journ. Soc. Arts t Notes by C. 0. Warnfard Lock). 

The West African ntbb**, Mr. F. T. Valdez states, is collected in June, 

Julv, and August, but he describes a process different from the above. An 
incision is made on the tree, and a vessel placed under ?t, which, by 
means of a conductor, is filled, in about 74 hours. From this the caout- 
chouc is poured into moulds of various forms, wh;< h have been well 
smoked with massic or palm tree, from which the gum that gives the 
black colour, which they consider md spens hie, is procured. “ The 1 
natives of West Africa are said to make piaving balls from the juice 6 f j 
L. florid*." It is also reported that in tapping these Laudolphias the j 
rubber is spoiled if the cut be made too deep a* ihc m.!k obtains an 1 
injurious gum. i 

Sir J, Kirk describe* the process of co!l«vt : ng rubber as pursued on : 
the hast Const of Africa from mates c — L. Kirkii — thus :—** The operation ! 
uf tapping is very simple : a slice of the rough bark is cut off the surface. r 
also just enough of the tree bark, when the juice starts «..ul in drops. 

Ihcsi: dry ns they are taken from the wound with the finger, and applied 
to the sutfarc of the ball of caoutchouc, ‘t here is no evaporation required . 
t>\ ex insure in vessels / 1 An improved process i^ thus described b\ 

Mr. F. Holmwood : 4 A quantity ut nuik is daubed upon thi forearm 
and being peeled off forms a nucleus. 'I Ins is applied to one after 
another of the fresh cuts, and being turned wish a rolarv mot top, tw- 
exuding milk is wound oft like sdk fiom a cocoon. The affin:t\ of f b.s . 
liquid for the coagulated rubber i*- so great that not oniv is every particle 
cleanly . removed from the cuttings, but also a large quantity uf sem,- 
vo igulatcd milk 1* drawn aua\ from beneath the uncut bark, and during . 
die process a break in the thread rarrlv occurs. ’* Lieutenant O’Neill i 
touml L. florid* nut easily killed by the promts* of collection. Me 
observed hundreds of plants so thickly «cnrred null < uts that reany |r d- , 
dve bark must have been stripped from the tree, Mr. Holmwood 
'Peaks of the mh H nfj (L. florid*) ns voiding a m lk that doe* not, like . 

L. Kirkii, coagulate quickly Accordingly, the Maknac who ere collect- , 

U, K uj>cci sand to assist this process, .and not for the purpose ot .v.iultei- j 
ntion as was originally thought. The milk of L. Petersiana is also, 

Rathrred in a fluid ctmf b\ tapping and coagulated b\ heat The pro- j 

is inferior to that of L. Kirkii. § , 0 

In the annual report pf the Rov.d Became (iardens. ( ctIou. W iFSo-m. 

!l stated that 11 Sir 0 » Kirk ’thinks the Landolphias ie*pv‘a:I\ L. < 
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KirkH), by far the most promising of the rubber plants for cultivation, 
their stems can be cut down at frequent intervals for the rubber, and fresh 
shoots readily spring up from the stools.* 9 The suggestion is made that 
the rubber still in the stems might be removed by crushing them and 
removing the rubber by means of bisulphide of carbon. Owing to this 
favourable opinion a demand at once arose for the seeds, and 8lr J. Kirk 
in a paper read before the Lin nean Society on the Laodolphias of the East 
Coast of Africa said, that the natives, in obedience to this demand, had 
collected the seeds promiscuously, so that he feared much disappointment 
would be felt by planters. Sir John values first and foremost L, Kirkii, 
because it hardens very rapidly, next L. florid* , because it yields a very 
fine rubber. The other forms, he states, arc of little value. In 18S3 the 
Laodolphias in the Ceylon Botanic Gardens flowered* It may be said in 
conclusion that Sir J. kirk stated that in 1882 the value of the exports of 
African rubber amounted to £300,000. 

Cultivation in India. 


I Bengal. — Dr. King, in his report of the Royal Botanic Gardens, Cal- 
cutta, for i 83 o- 8 l, says that, thanks to the kind exertions of Dr. (now Sir) 
John Kirk, seeds of this rubber climber have been received, *nd some of 
them have germinated. In 1882-83. Dr. King reported that the Landol- 
phias appear to have found a congenial home in Lower Bengal. 

II. North-West Provinces.— The Horticultural Society of Lucknow 
in 1883-84 reported receipt of a dozen plants of the African Laodolphia 
from the Botanic Gardens, Calcutta. 

HI. Madras.— In the report of the Botanic Gardens, Nilghiri hills, for 
1882-83, Mr. Jamieson writes M Four of the six Landolphias kindly pre- 
sented to the gardens by F. J. Fergusson, £aq., Calicut, have lately* been 
planted at Barliydr, The plants are rather small and weak, but- 1 trust with 
care and attention to establish them.*’ In the following year he reported 
that all these plants were dead, but that this rubber had been successfully 
established at Nilambur, and that a second species received from the 
A gri.-Hort (cultural Society, Madras, was doing well. The Madras Forest 
Department in 1883 reporting on the results of Laodolphia cultivation, 
stated that their plants were sickly. Further Colonel Oampbelf Walker in 
1886 informed the Government of India that of Mr. Fargusson's plants 
of Landolphia at Calicut, only two remained alive, and that they showrd 
no growth or vigour. So far as is known, all the plants distributed by Mr. 
Ferguason in the Wynaad and elsewhere are dead. The twelve plants 
planted by Mr. Morgan in the experimental garden at Madantoddy all 
died within 18 months, but the plant received from Ceylon Botanical Gardens 
and planted at Nilambur in August 1882 has grown two feet nine inches 
and is now six feet six inches in height and is healthy and robust/* In a 
report to hand, however, the Conservator of Forests, Southern Circle, gives 
it as his opinion that the climate of Madras is too cold for the Laadolphl** 
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Manihot Glaxiorii, Mill. Arg. ; Eufhorbiace/b. 

The Ceara Rubber-trek ; Scrap-rubber. 

References- 'Journal of Botany, A/W. iMO; Tropical AfTicultprist, Vots, 
I , 79, 3*t, *>*, 437 . 5*7, 571, 66 < , 962, to 4*: II , 14, 69, 2tf, 33 b 
' ~ ' 'If.,7.t54,>7V,#9,97*,**b*9*~* 


34 1, 40$, 629,651, 7 5b 9*4* 9*7 1 I**-, /. *$#* u\ 

434* 449, 4*2, 620, *<O t 926 ; lV. t 72*3$, 4*1*53? i , 

17//., §3$ 1 Report t, Royal Botanic Garden** Calcutta , $kko-3 /, 2, 
2 1 Report on ike Horticultural Gardens, Lucknow, 9 / 

Hew Report for r#79» 19; i35t, t J -/5 / tS32, 23, 40 ; Indian Forester, IV 
44: F/.. 150; XI., 25 A. t ' # . 

Habitat— Mr. Qrosa describes the Bnuilian tracts on which he found 
this plant as possessing M a very dry arid climate for a considerable part of 
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the year.” The rainy season begins in November and continues to May j CSARA 
and June. The temperature during the period of Mr. Gross's observa- \ 
tions ranged from 82® to 85° F. The tract of country, he adds, nowhere j 
seemed to lx* elevated more than 200 feet above the sea. The soil was in j 
places a sort of soft sandstone or gravel. In another locality somewhat \ 
further from the coast large boulders of grey granite occurred between ! 
which many good-sized rubber trees were growing. ! 

Mr. Cross recommends propagation by means of seed (sown in j 
brown sand kept pretty moist); but he adds that cuttings will also! 
take root as easily as willow. Dr. H. Trimen of Ceylon commenting on \ 

Mr. Cross's recommendations says : 14 Experience of the plant in the Bo [ 
tank Garden here hag proved the' general accuracy of the above remarks. ; 

There can lx' no doubt of the hardiness of the speexs, it’* readiness of cul- 1 
turo, and adaptability to circumstances. It grows equally readily from i 
seed or from cuttings’, and, though a native of a tropical sea-level, thrives ; 
well here in Ce>lon up to at least an altitude of 3,000 feet, and on the most 1 
barren soils, ft has succeeded equally in Calcutta and Madras, but the ; 
wet season appears to ha\e killed it at Singapore." Dr. Trimen adds j 
that it would not be h.V risk it in localities where the temperature is I 
liable to fall below (k*° I*. In Ceylon, in 1SS4, there were stated tube 077 ! 
acres under this rubber, but about that tinu the opinion *-eems to have i 
Ixen humid by the planters that the undertaking was a fin ** min! failure. \ 

The plant either did not form enough, caoutchouc, or the mit f '<«dsof lap- , 
ping were so difectiwa* to prove futile. The following passage expresses { 

\er\ near I \ the universal opinion of planters : M As to rub.^r cultivation, j 
my advice to those intending to plant Ceara rulil«cr is ‘dent’ To those j 
wfi*» have a large area under Ceara rubber trees only, my advice is let them j 
grow, but spend nothing **n their cultivation such as on weeding. I have 
nut yet found that it pays even the cost of tapping and curing of the rub- j 
her, and some of the trees in nn ihargr are 5} years old. Wc have the . 
assurance (hat the tree* give a plentiful supply of rubber when they are j 
■,.ider, and I have no reason to doubt it. .Meantime, I am not aware H 
its having proved a paying investment to anyone in Ceylon, L*v harvesting 
the nihUr, therefore, I do not recommend »ts cultivation. It is my honest j 
opinion, there are far loo mam acres under the product already, and as , 
regards rubber, any one with kind suitable for rr.Hxr, would do better to ; 
select somt other product " [Trofim l Agnculfutts*) 

roLLKi Tios of ki RRFK. — The process described by Mr. Cross Collection, 
differs materially from that pursued with the Ikira-rublxr tree. Aft*" qq 

carefully sweeping the ground around the base of the tree a few huge 
leaves arc placed on the ground. The outer surface of the bark is pared 
or sliced off to a height of four or five feet "The milk then exudes ard . 
runs down in many tortuous courses, some of it ultunatclv falling on the 
ground. After several days the juice becomes dr\ and solid, and is then 
pulled oft m stritigs and rolled up in halls or put m bags in l»»se masse? 

Only a thin paring should be taken oft, iusl deep enough to reach ::x 
milk vessels; but this is not always attended to. Nearly every tree has 
been -cut through the bark, and a slice taken oft the w<vd lief ay then 

proceeds rapid!\, and many of the trunks are hollow." A* Cross ino ! 

dentally mentions that ceara -rubber tree* may be tapped on attaining M a ; 
diameter uf four or live inches/* 

Cri/rtwrios or Cfvra fti. hbfr r\ lvr»u. 

I. — Or. King, in his annual report of the Botanic Gardens, 

balaitla, for i8$o$t f wrote that lht« plant was gr.»w ng x-gora^'-v. ft 
is tlie only introduced species that can be said to have taken loiviiv to 
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Bengal, and its rapid and easy growth and adaptability to dry soils .ire 
points which strongly recommend iu In his previous report Or. King wrote 
of his first attempts to cultivate this plant that when freely exposed to sun 
and rain, this Maaihoot is a wonderfully hardy plant, capable of standing 
the roughest treatment, easily grown, and rapidly propagated. If its 
rubber turns out really good, the cultivation of tnis species will, no doubt, 
be taken up by tea-planters whose gardens are on the plains, and by 
indigo planters, as adjuncts to their othei cultivation. In expectation of 
large demands for young plants and seeds, t have made a Ceara plan- 
tation on a suitable 'piece of ground on the outskirts of the garden/ r In 
l8Si-8a, Or. King reported that the trees had begun to seed and that in 
consequence he was able to distribute a good many seedlings to planters 
and other in Assam, Chittagong, and elsewhere. In 1882-83, he reports 
progress in the propagation of this tree, but remarks that it is rather easily 
blown down or broken by the wind, especially during wet weather. From 
that date the annual reports of the Botanic Gardens of ( Calcutta make 
only passing allusions to the exotic rubber trees; but in a report of 
Chittagong it is said there are a number of trees on the road to Nasirhat 
fl which were planted out many years ago by the road cess officials, and 
these are now in a flourishing condition.” As large numbers of these 
trees were distributed by Or. King, they doubtless exist here and there 
ail over Bengal. 

II. North-Wist Provinces. — Two plants of this rubber tree were 
received in 1880 by the Horticultural Society and planted out ; in 1882-83, 
it was stated that while they grew they did not appear to thrive well. 
Seeds received from Ceylon did not germinate. In 1886*87, the above 
plants appeared to be dying, but other plants put in the open and not 
watered were doing better and were 2\ feet high, the superintendent of 
the gardens adding: “ It may safely be assumed that the tree can be 
grown in this part of India, but whether profitably remains to be proved.'* 

In 1881-82, the Superintendent, Government Botanical Gardens, Saha- 
ran pore, reported ; “That about 100 seedlings of this valuable rublw 
plant have been raised from the seed sent last year by Or. Trimen from 
Ceylon.” In 1882-83. the Superintendent again wrote that eight of these 
plants kept under glass survived the winter, but all those planted in the 
open or kept in pots under the shade of trees were killed by frost. Some 
of those planted out were from 5 to 7 feet high at the close of the rams. 
They were carefully protected with straw, but they all died off during the 
cold" season/ 9 He adds “No one, therefore, need attempt to cultivate 
this tree in the North-West India with any hope of success/’ 

III. Si ni>» — I n the report of the Government Farm and Economic Gar- 
dens at Hyderabad for i H83, it is stated that up to date 5 out of the too seeds 
received had germinated. In 1883-86.it was further reported that •‘the 
largest plant we have is 7 feet high. It is subject to injury from frost. 
During the hot season it grows freely." In ?8S7, the report states that 
all the plants had been killed by frost. 

IV. Burma. — Th»s rubber tree was introduced by Colonel Se#t on who 

sent “an mfelligei* lad to Ceylon to receive ins rui lions f$om Dr. 
Thwaites ” on its cultiva'ion. i 

V. Madras.-- M r. Cross in 1 88 f , after inspecting the Ceara trees of 
N i lam bur, wrote : •* This region is without doubt admirably adapted for 
the growth of the tree." He recommended that cultivation should be con- 
fined “to rather dry arid situations and poor soils " He tapped 8 young 
tree by the usual process of slicing off the bark ; “ 1 he milk exuddd freely, 
but next day on examination it w as found that the greater portion had 
evaporated, showing the watery end immature s f atv in which milk exists 
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in young growing plants." In a recent report l June i.SbS) Mr. M. A. ! 
Lawson furnishes the following information regarding this rubber plant in , 
South India at the present date:— j 

** In the Government Gardens at Bar I iy dr there are some fifty or sixty trees, the ' 
largest rd them being about thirty (cel in height, with stems having a circumference ot j 
thiee to four feet. They flower und Ifuit freely, and are spreading through the forest j 
ot the neighbouring ghdt. Besides these, theic are some thousands on an estate at < 
Kiillar, situated about four miles below Barliydr, belonging to Messrs. Gordon, \ 
Woodroffe & Oo. of Madras. There are also some thousands of treason th»j 
('lovrimncnt Teak Plantations at Nitambur ; and in addition to the&e, there are many j 
spiead about over the Malabar and Wynaad districts, notably voine ot the finest on j 
Mr. FergUSSOn*S grounds in the vicin ty of Calicut. The tree grows very rapidly* j 
and, to all appearance, thrives well.; but I have been wholly unable to extract lubber , 
from it in anything like a paying quantity, and every one else hitherto has also failed. \ 
'I he following is a tetter which I wrote a short time ago to Messrs. Gordon, ] 
Woodroffe fit Go. on the subject, and which gives in full the difficulties I have * 

t*» contend with: — - In continuation of my former letters on the subject of extracting ! 

mbber from the Ceata, l am very sorry to stale that l have little or no information j 

uf any value to giro you. j 

I have written to Kew and Ceylon to know if they could help me ; the authorities ; 
at the former place have | (/ ttv.U , ted to make inquit its on the subject, of their West ; 

Indian correspondents, but I have not as yet leceived news from them. Dr. Tri- » 

men of Ceylon is in the same straits as rnjs'-lf, and has faded in all his ex^nments ; 
Uj -xtiact the rubber in paying quantities. j 

The following arc th* ehic* points whu h I have paid special attention to: — 

(i) l)i> our ticvs in India really produce as much rubber as they do in their j 
native country * ; 

(.•l Are they a» vet too young to yield rubber in large quantities? 

(3? What is the best tune ol the year fo» Upping the trees ? j 

(4) What i* the b*st mode of tapping > , 

With r esprit to the hist conxith’iatn.n, I cannot bebrve that the yield ng proper* I 
tt a ,.1 (. f<t* a- should have deer* used on account of their having been transplanted ] 

it im Brazil to S-aithcrn India; at any rate, I can gw no scientific reason fer bchrv- { 
mg that su» h is the ia*w. " j 

w i-.h result to the verond crnaicfrration. we have now trees that a^e ovn three 
•rri in guth ; and mse would think that a lien oi that Sir# would be sufficiently old to 
shi w what ns lull yield would be. . 

1 he thud point is the one r.j which I desire particularly to call your attention. I 
ha\e made myself a ku^e numbei oi 1 xpwmiw’nls with the view of finding out what i 
the b-*l time of )»ar t«jf tapping the trees is likely to bt‘ 1 lie trees you know, j 
1 their leaves at the beginning of the year ; and do nut irgam them till if t*r the 5 
e;irl> rams have wt m. Uunng tins p/mwi ot the year, the sap w quiescent, and » 
there is veiy little exudation o ; the m-lky juice, which contains the rubbei. 

I he lea**.! want of success whi» h I have gamed tn my experiments has b»*cn 
1 have tapped the trees just at that time when the new leave?, 4 > e loginning to show : 
tlirius' Ives, and ho on till they h,«\e become matured ; that is, during the months uf ! 
May and June j arid I would suggest that you sfwtt.M try the expci trnrnt upon a Urge j 
vale m y*'ur ( tar t j forest at K.ular during the present reason, 

\Vi»h reference to the fourth foitvdcr Alton, ?** , th.- I* st mode of tapping, I * an ) 
1 1,,! > t*“U >«« how I have jmihtoIu}, I have <utout wdgt* with ar am, and made ? 
inrowm* of various sort*. wm* h kmvrt and rh»*pU, and 1 have followed tlie pruc*^ 
" T *;ch was dcs« ril>ed by Mr. Cross ax being the one adopted by the natives in 
Ihiinl. I his Utter proo-s* is conducted follows : — 

(S' 'Peel off the outer brown bark, when the (.mo-th groi n inner Mrk will I* ex- 
pr^td In this Utter bark make »nx isantis with a very sharp knur. tv. mg a senes off 
' s. I he Utex.it is sa;<l f which springs from the several gash: unites into one 
‘beam, ami JS deposited at the apex of the V, where it is collected m tms, stack 
mb. the tiro at that point; 1ml In all my experiments, I haM‘ never found the latex to 
" <7VV in such quantities as to %*rm anything like a stream 

I he other method which I have adapted wax ene which was xu*'g«*stc<l to me by 
Dr, Trjrnen. Me took an ordinary wood*mxrking implement, and cut out deep 
« unntdv in th- bark, instead of making gashes; ihc Utrx, when the tree is under 
** « certainly given up m Urger (Quantities, and the mblx » i* morv 
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Co collect, as the site of the groove is sufficient to allow the workman to scoop out the 
rubber with a stick. I would recommend your trying this form of extracting the 
rubber on a larger scale then f have been able to do ; you might also attempt to fact* 
Utate a greater exudation of the latex by beating the tree with a mallet, though of 
course not too violently, otherwise you might destroy the tree itself . 

Iam very sorry not to be able to give you any more satisfactory information, but 
I hope that, in time, we may discover where it is that our want ol success lies. 

I do not know if you are aware that the roots of the tVara often swell up into 
tuberous- looking masses, resembling a yam; they are full of starch very like that ot 
tapioca, both in taste and other properties; the tubeis if boiled, or roasted, are very 
palatable, and they have this advantage over the tapioca plant, that they contain no 
poison, something perhaps might be made from these roots.'* 

The Conservator of Forests* Southern Circle, Madras, has furnished for 
this work, the following remarks regarding the South Indian Ceara ruhlxr 
trees : “The Ceara rubber grows both in Wynaad and in Nilambur like 
a weed- The largest tree in the experimental garden at Manontoddy out 
of several hundred is about 30 feet nigh with a crown of foliage 40 feet in 
diameter and a trunk 45 inches in circumference at 4 feet from the ground. 
I his tree is only five years old. On being tapped, the trees yield very little 
rubber and the cost of collecting the milkv sap is greater than the value of 
the rubber obtained from it. Commercially this tree is, therefore, a failure, 
at any rate for the present ” 

The inability to make Ceara-rubber tree a commercial success seems, 
therefore, to be the only difficulty that now exists. The tret's have been 
Quite acclimatised, but cither they are too young or do not yield in India 
tne same amount of milk as in Brazil. It is possible that the defect may 
lie in imperfect modes of tapping, or perhaps from the tree being grown in a 
region it here a peculiar condition of vegetation takes the place of milk-form- 
ing. Cultivation of acclimatised stock in parts of India, where initial au !i- 
matisation would have been impossible, might correct the defect that n<>\* 
retards the enterprise of Ceara and other foreign rubbers. Many exam- 
ples might be cited in support of the idea of improved or detcciive yield 
accompanying successful cultivation in a new country, for example, the be- 
haviour of Cannabis sativa I Hemp) in Hurope, India, and Central Asia* 
or Linum usitatiasimum (Flax),t in Europe and India. If it be the r use 
that trees of equal age in Brazil and the localities of India where Ceara is 
being cultivated yield different proportions of milk, the cultivation of the 
tree should not be abandoned until it had been tried in every district of 
India, where its cultivation was at all possible. If it be found that in no 
available tract of country in India can Ceara be grown profitably, then, 
but not till then, should the hope of ultimate success be abandoned. It 
seems probable, however, that greater experience in methods of treatment 
and modes of tapping, together with more precise information as to the 
age and season at which the milk flows in greatest abundance, may result 
in the attainment of better results than have as yet been reported. 

HISTORY OF THE DISCOVERY AND UTILISATION OF 
INDIA-RUBBER. 

The earliest known mention of India-rubber is the remark by Herrera 
in connection witn Columbus 1 second voyage (nearly 500 year-ago) of the 
inhabitants of Hayti playing a game with balls made from tbc gum of a 
tree. These balls, £ he remarks, though large, were lighter afid bounded 
better than those of Castile. A more direct allusion to rutjbcx occurs, 
however, in Torquemada’e Di la Monarquia Indiana (published at Mad- 

• {Conf. with the remark* in Vol. II., pp. 104*105.) 

f (Con/, with ftax culture, Vol. V.) 

j <Co»/. with the remark regarding playing Mis made of rubber ueoer p. 373-1 
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rid in 1615) where the tree is said to be known 10 the Mexican Indians as DISCOVERY A 
(JlequahuitU A white milky substance. Torque mad a says, which was ;WTIUSATIO». 
thick and gummy and found in great abundance is got from it. This is 
collected in calabashes and afterwards softened in hot water or the juice j 
is smeared over the body* and rubbed off when .sufficiently dry. He abo I 
remarks that an oil is extratted lro;n the ulli or rubber by heat which pos- 
sesses soft and lubricous properties, and is of special effect in removing 
tightness of the chest. It was also drunk by the Mexicans with cocoa 
to stop haemorrhage. 

Torquemada mentions that the Spaniards at the time of his visit 
used the juice of the uU to waterproof their cloaks, and he adds that “it 
is of great effect in resisting water, but not so the sun, for the ra>s S 
thereof melt it.” Perhaps the* earliest accurate description of the South 
American caoutchouc-yielding plants is that given by Uondaminein 1735. 

He speaks of the natives moulding the fresh juice in various forms, pro- 
ducing bottles, boots, and bowls, which may be squeezed flat and \et 
recover their form when no longer under restraint. The Portuguese of 
Para learnt from the Omaquas to make syringes which had no need for a 
piston or sucker* They w,cre hollow, pear-shaped, viih a pipe at the 
mouth. When compressed and held under water they filled with the 
fluid on being freed from pressure, and squirted it through the pipe when 
again compressed. This u*eof the milk led to the Portuguese name Pao i 
di Xirringa, i.e., " Syringe 'I ree. M 

These facts did not, however, attract attention in the Old World till 
nearly a century later. Priestley, for example, mentions caoutchouc in the 
preface to his work on Perspective (1770) as a valuable material for eras- 
ing pencil marks, which might be purchased from Mr. Hairrve, Mathema- 
tical Instrument Maker, opposite the Royal Exchange, at a cubic piece of 
about half an inch for three shillings Hence the name India-rubber. 

The blow progress made by caoutchouc in the early stages of its European 
history is the more remarkable when it is added that the need had long 
been felt for some water- proofing material and a patent was taken out ir 
1627 for " a newe invcncon for the making and pparing cf l3ine stufte j 
and skynns to hould out wett and raync.” The first patent granted for j 
the use of India-rubber watrr-prowfing was held by Samuel Peal in 1791.5 
In 1S13. Mr. John Chirk obtained a patent for making air-beds, the inner \ 
layer of which was made air-tight by being coated with a solution of caout- \ 
chouc dissolved in spirits of turpentine boiled in linseed oil. The dawn of 1 
the great India-rubber era may, however, be said to have broken with the 1 
first of Mr. Thomas Hancock's patents in 1820. Hancock has accord- J 
ingly been spoken of as 0 the father of this important and wondcrfull) in- 
creasing branch of the arts M A useful service was also rendered by Mr. j 
Hancock in the publication of his * Personal Narrativ c of the Origin and j 
Progrest of the Caoutchouc or India-rubber Manufacture in Englandt j 
London, 1857.’ In 1823 Mr. Charles Mackintosh of Glasgow obtained a ' 
patent for making two fabrics water-proof by uniting them with a solut cr. 
of rubber called * water-proof double textiles/ the material u<ed in the pre- 
paration of the now famous Mackintosh over-coats. In India about this 
time also 8ir W. O'Shaughnes&y reported that he had . *de a water- 
proofing fabric of a double layer of cloth with rubber between whuh might 
be used for surgical purposes* One of the greatest advances, however, 

^ as the invention of Hqpcock't * masticator * which tears the rubber to 
pieces and afterwards consolidates if into a homogeneous mass from which 
all impurities may be washed out and the rubber pressed into blocks or 


• {Con/, with method of coJIrttifte Laadolphia rubber in Africa, p. J7J*) 
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D 15 MVBRT sheets. Prior to this invention the crude rubber had to be prepared in a 
m ttojs. * peculiar manner so as to allow of its being cut into sheets and strings. 

The passages quoted above, from the Ag* i~Horticuitttr.il Society's 
Journals* contain directions for collection, so as to adapt the rubber to the 
then only known way of utilising it. Hancock's masticator dispensed 
with that necessity. An important feature of Mackintosh's discoveries 
was the utilisation of naphtha as the solvent, and Hancock's masticator 
having purified the caoutchouc, thus facilitated its rapid solution in naphtha. 
The curious discovery that caoutchouc stretched ana retained for some time 
while kept cold, loses its elasticity, led to the invention of the elastic web by 
which fine threads of rubber could be worked up in a braiding or other 
machine and have their resilience restored by a hot iron being passed over 
the fabric. But the full utilisation of India-rubber was only realised by Mr. 
Walter Hancock’s discovery of what is now known as Vulcanizing. "Tins 
was attained in connection with experiments conducted with the object of 
; divesting caoutchouc of its adhesiveness, thus allowing of water-proofing 
garments of single textiles having a surface coating of rubber instead of 
Mackintosh’s double textiles. A sample of rubber o&ained from America 
smelt of sulphur, but though this fact was noted Hancock followed up his 
own researches and produced inadhesive rubber by combining it with sili- 
cate of magnesia and other substances such as fuller's earth, whiting, 
ochre, asphalte, See. Having ascertained that rubber could be subjected 
to a temperature (*40* Fh.) sufficient to melt sulphur without destroying 
the rubber he plunged pieces of rubber into a sulphur bath and obtained 
thereby a hard horny material penetrated but not chemically altered 
by sulphur. By raising the heat to 270° or 280° Fh„ at the end of an 
| hour, he found the caoutchouc had taken up all the sulphur that it could 
retain, vis., about 2 to 3 per cent, by weight. On subjecting these 
i pieces of caoutchouc in an inert medium to a temperature of 275° to 
j 320* Fh., a chemical reaction took plane, the rubber losing all its defective 
» properties but retaining* all the peculiarities to which it owes its high posi- 
j tion in the arts. By causing the penetration with sulphur to be effected 
; by means of bis hot rollers and masticator, Mr. Hancock obtained a 
| substance which could be dissolved and applied to textiles. Commenting 
! on the importance of Vulcanization, Mr. dames Collins writes 1— 44 Many 
; as were the applications of caoutchouc in its natural or unaltered 
forms, it seemed at one time as if it were likely to fall into disuse, or that 
its applications would have to be circumscribed from certain defects. Its 
manufacture had been carried on in two ways : first, by direct mechanical 
treatment of the gum after simple cleansing ; secondly, by the action of 
some volatile solvent, and the application of the solution to some material, 
j so that a film of caoutchouc was left on the surface. But it was found 
! that such caoutchouc became rigid and inflexible under the influence of 

j cold, while it softened and Secom posed in the sun and hot weather, this 

[ defect alone rendering many manufactured gf>ods a total loss, and caus- 

j ing, it is said, the failure of several American firms. Contact with prease 
j or anv kind of fairy or essential oil quickly dissolved it, and perspiration 
j bad tbe same rifluct though slower in its action. It was also very adhe- 

t sive and sticky, so that any substance pressed against its Surface was 

! quickly joined and amid not be separated. By continued usd or tension 
j it lost its elasticity, and, besides this, an unpleasant odour proceed by it* 
solution pervaded the goods. But at the mo«ft critical time the method of 
Vulcanization was discovered, which, while preserving and evdh heigh ten- 
ing the properties for which it was valued, added to its stability * nrt 
divested it of the defects which were so many barriers to its present suc- 
cess and future extensions. Caoutchouc so treated was found to have 
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almost perfect elasticity at ail temperatures below 2,^9° Fh., and not to be- DISCOVERY Ik 
tome adhesive below a heat of 212° Fh. t while fresh cut edges did not UTILISATION, 
unite as in the unchanged substance. Its resistance to solvents too was 
very marked ; though not absolutely insoluble, and iis capability of be- 
ing inadhesive and unaltered by colei, heat, water, or solvents, opened at 
once a new field of industry/' 

The honour of this discovery is claimed in Germany by Hindersdorf, 
and in America by Goodyear, and it is probable many persons were work- j 
ing on the same lines about the period of Hancock's discoveries. Two j 
years later (1846) Mr. Alexander Parkes took out a patent li At gave an ul- j 
tenor mode of Vulcanizing. By the employment of a solution of chloride I 
or hvpochloride of sulphur in bisulphuret or su Ip buret of carbon, coal, j 
naphtha, or turpentine, he obtained the same change as de«n ribed abow ! 
in Hancock’s process of Vulcanization Speaking of this prexess Mr. * 

Collins writes : — “ Caoutchouc in the dry state, if kneaded with a certain 1 
amount of dry chloride of sulphur, slowly underwent the same change, j 
and whilst hot could be pressed into any dexirtd shape. CaouUhouc, pro- | 

\10us to being submitted to the “changing,” could be combined with wool, j 
flax, cotton, wr*xi or cork dust, earths, oxides of metals and with other ■ 
gums. By this procc*..., h-.w* \**r. only thin sheet ; <<.uid be subjected to j 
this method, as sn the case of thick sheets, the actic-n or. the outside would i 
have proceeded to-o far before it had penetrated to the centre. After the J 
artich’s were* taken out of this bath, they were placed :n a hot chamber ' 
and then washed in water or m a subitum o! caustic pr, ta>h. or soda. j 

Vulcanized lubber may be hardened by various processes until it can ; 
be cut hke ivory and hence it became appl. cable to a numun * s .series of ■ 
m w purposes siuh as the manufacture of combs hacks of brushes, in fact 
it was rendered suited for all the industries in which bone, ivorv, whale- ■ 
b«.re, tortoiseshell, Aic , air required. It might even be coloured to ’’ 
anv shade and built up in mosa.es, made into railway buffers used as} 
pavements, or a thousand n «?w applications for whii h the natural rubber w.is , 

*ju te urismted. It could be moulded or engraved, or h.*ve its surface only ■ 
hardened by Parkes* proofs Goloshes manufactured and then Volt anized 
were found to be superior to those made by an\ other pnxo^. Various 
patents were also taken out for other mcth«x 5 sof hnrdi nmg vaoutchouc, such 
as \ v means (>f iodine or t f bronunr or of both and will', or w ; thout sul- , 
phur, the discoveries thus widening and extending the u«'s »*f lnj.a-rubbrr 
until it may be said that substance has betornc an indispt usable necessity 
of modern commerce. i 


The above brief sketch, compiled from fru*«t modern writers but mainb 
from Collins' various paper** 'in the Bnt sh Mamif.u tin .eg Industries, \v 
the \cloptriii*i Rn'tin 1 •>, At ) will suffice to g; \ e some ;d\ a of the p:o* 
p* rii.’s of (.toutchouc as now manipulated : *»nd to sh <w shat its rxi* nsar 
modern application justifies the importance given to «t m tropwal agr.mh 
lure and forestry. To complete this skitch.lt rtid only be necessary to 
briefly icview the Indian trade statistics ot the substance. 


1 


INDIAN TRADE IN < AOLTC IIOLV ‘ INDIAN 

Mr. J. £ O'Conor, in his Review of the Tiadeofib sh India for < jq£ 
^ 71 . gives a retrospect »ve account from 18M-N) “ The trade, he says \ 

hr i^;4-7S, was somewhat less than in previous years .mil st 11 less than ! 

,,n the supply id the market <4 shipment being somewhat un- I 

certain under the conditions in w hich the rubber is collected by jungle j 
tribes.” «« The exports of Bengal arc mm h largt r than those from Burma^ t 
All the caoutchouc brought down to Calcutta is prodm t\\ in Assam.” ! 

Mr. O'Conor then gives the figures ol exports, the average for the five 
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Indian Trade in Caoutchouc. 


INDIAN 

TRADE. 


years ending 1872*73 being 12,003 cwt., valued 31/63,217, but for 1873*74 
they were 16,837 cwt., valued at £i>7«775 and «or 1874-75* *5*893 cwt„ 
valued at £ 108,645. Mr. O’Oonor then remarks : " The trade is shared 
by Bengaland Burma, but by the former in much the larger proportion. 
Tnc exports from Bengal fell off during the year from 16,255 cwt worth 
£ * *5*754 to »3*93& cwl * worth £96492. The exports from Burma, un 
the other hand, increased from 583 cwt, worth £2,020 to 1,954 cwt north 
£12,104. The export trade from Burma only commented in appreci- 
able quantity, in 1873-74. All or nearly all the caoutchouc exported 
from that p/ovince is produced in Upper Burma. M fn the correspond- 
ence quoted at page 346 the exports from Calcutta were 514 maunds 
in 1836. In 1880-81, Mr. O'Conor reported a decline in quantity, but 
increase in value, and in the following year he remarked that the exports 
were 10,699 cwt, valued at R 10,88,426. 4< The shipments, he there state s 
are entirety made from Calcutta and ports in Burma, and the countries to 
which the article is exported are the United Kingdom and the Umt<d 
States of America, small quantities being sent also to the Straits Settle- 
ments and Egypt. The shipments to the United States show a consider- 
able increase compared with the previous year." In 1885*86 the. experts 
are pointed out as continuing to decline ; in trie follow ing year the tradr* had 
slightly improved. In 1888-89 the Imports from Foreign Counthiiv 
were 53 cwt. valued at 86,147, and the Exports of Foreign Merchan- 
dise were 52 cwt., valued at 88,630. These imports came mainly from 
Madagascar to Bombay and were exported to the United Kingdom and 
France. These transactions show, therefore, a certain amount uf the new 
African trade in rubber falling into the re-export route, that much of the 
African and Madagascar produce has followed from time immemorial. 
Of the Rubber of Indian produce there were Exported to Foreign 
Co untrif-s. in 18S8-89, 8,673 cwt., valued at $<9,67,348 : this went from 
Bengal, 5,609 cwt , and from Burma, 3,064 cwt. As m former years the 
Indian caoutchouc of, 1888-89 went chiefly to the United Kingdom, 
United States, and Egypt. 

The coRstwise transactions last year were n8 cwt., valued at Kir,o:o 
Imporetd and 2,842 cwt , valued at 1*3,58,113, Exported. The imports 
were mainly from other Bengal ports (Chittagong) into Calcutta. And 
the exports were from Burma into Bengal (namely, 2,731 cwt.). '1 hrse 
transactions, of course, overlap each other and to a certain extent i«.appcnr 
in the Foreign Exports. Thus the Bengal exports to foreign countries 
would doubtless comprise Assam, Chittagong, and Burma rubbei, but the 
exact amounts of each kind cannot b2 made out since the Bengal cun- 
sumption is not known. 

The trans-frontier trade is mainly into Assam and Chittagong, and the 
figures for this trade have already been given (see page 356k To what 
extent, if any, a transfronticr export trade may take place from Burma 
to China and other countries beyond that frontier, is not known ; but we are 
told the contractors paid Government R 1,00.000 for the right toe >Hect and 
purchase rubber while the declared value of the foreign and coastwise 
exports from Burfeia were valued at K 7.06,378. 

It will thus be seen that the Indian trade in caoutchouc sprang 
suddenly into importance, and from 1872 fluctuated forward ufttil 1882-83, 
when it reached its maximum in the value of K 12,50,(65, and from which 
date it may be said to have fluctuated downwards. The whole of this 
rubber since about 1875 has been drawn from the indigenous » tree ana 
mostly beyond the British frontiers of Assam, Burma, and Chittagong, 
the cultivated and acclimatised trees not having as yet contributed to the 
supply. 
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The Indigo Dye. 


(C. »r.i ti.) 


INDIGOFERA 

ar^entea. 


INDIGOFERA, Linn.; Gin. Pf. t I. y 494. 

A genu* of herbs or shrubs belonging t<* the Lfgi* minus,*, ul*nh com- 
prises some 250 or 300 secies, diistributeJ throu^hr.al the tmpical regions of 
the globe, India having *bout 40. They may lv» readily recognised as being 
papilionaceous plants, with imparipinnat** h aves which beat laterally attached 
hair'/ : stamens dtadelphous ; pods round, dr Indent, not jointed. Ot the 40 in- } 
digrnuus species to are said to occur throughout the plains, ascending the 
Himalaya and hills of India to altitudes of 3,000 to s.mn feet. About half 
that nun*bei arc temperate and urem between 6,or»o and *,«•»«* feet Including , 

the *p<< ies that are spoken of as widely distributed in the tropical regions of * 

India — Bombay and Sind possess in all 25 sj*ecic*fc, fc> that these provinces have ? 

about 10 or 1/ pecjliarly local forms, some of which are distributed to Madras > 

and Ceylon; the Parish and the North AVest Provinces each pos«esa*'S two > 

local species ; and Madras three, wlnh- Bengal cannot he said to have any t 

species that is confined or peculiar to if. The head-quarters oj the Indian j 

Indigofcras is thus in the Western Pr»*»drnc'> v and from Bengal to Assam 
and Burma there is a marked decrease in the number of forms and abundance of 
individuals. This sketch of the distribution of the Indian spenes may b* i 

viewed as ot considerable interest when it is added that Bombay is the only * 

region where a botanist has spoken of Indtgofera tinctoria 01 . e tme Indigo) 
as having Ix-en seen 1. wl«.it ippea^ed a wild rendition. 1 he older records 
of commercial indigo also point to tfre Western I res Ctncy (or the basin ol the 
Indv.sji as the region of supply and earlu st manufacture. 

The following enumeration of the sperrev of Indlgofera comprises only 
those regarding w Inch economic facts )ia\r Wen published. About as many 
iron* are known to the Natives and bear r.pecihc vernacular names in the regions 
where they uciur. 

Indigofera Anil, Linn.; FL Br. 7W rt //., gg ; Lrgihino *m. 107 

Vern. — \ ilaxti-ml (Ktirop< an Indigo), Hind.; Shimaiya-viri, Tam. ; Shu- ’ 
nantli, T FL. ; Skimenili, Kan. (Foreign Indigo in Tam., Tfl., and 
Kan.) ,• Vi^kashoUhant, Sans. i he Sanskrit name is derived from sh*d , 
to clear and -viiha poUon. 

Habitat. — This species is admitted h\ botanists to Ik* pure!) 
American. It was cultivated by the Spaniards in Mexico and by the Portu- 
guese in Brazil as a sou ice of indigo. It nowhere exists in a wild state 
in India, and was probab!) introduced during the period of Portuguese 
ascendancy in the Western and Southern Presidencies. It is nearly allied 
to I. argentea ra r. coerulea as may be seen from the fact that Kurz 
reduces that form to this species. 

Dye.— The dry leaf indigo of Madras is to some extent obtained from dye. 

this species. The reports furnished by the Madras Government, in com- X 08 

ncction with this work, do not afford sufficiently detailed information to 
allow of an opinion being formed as to the relative degree of culti\at ; on . 
of this species and of I. tine tori a. Nor do they supply the means of 1 
enabling us to judge as to their relative value as sources of the dye, but it . 
may be presumed, that tinctoria is superior, from the fact that mention is 
made of that species displacing Anil. The reader is referred fc r fiirth»*<* 
information to the account of Indigo in the pages below. 

I- argfentea, Linn. ; FL Br. Ind. % JL , 98 ; also var t ccrrulca. log 

Often called Wii.d Indigo. j 

Syn.— I ndigomcra cacautiA, Foxh . ; I. rktcsa. Grab . / 1, bxacmycarpa, j 
Gtah * ; I. TINCTOrflA, ear. BKACHYCAltr s, />G Prod. ; I. Tinctoma, j 

Forsk., hgypt. J 

Vera. — SurmainU, Hind; Nil, Mskwara,* ATrw*«f/», Tri.; AV/-n«vrf • 
(according to Ainilit), Tam.; AW u-rtiii, Kan.; Kahk,'iinia, Sans.' 

1 he above names mean black indigo. 
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INDIGOFERA 

atropurpurea. 


One of the Wild Indigoes. 


OIL. 

Root. 

112 

MEDICINE. 

Leaves. 

*13 

Flowers. 

**4 

Shoots. 

«s 

Root* 

116 

Ashes. 

117 

OIK 

118 


References. — Roxb., FI. Ind., Ed. C.B.C., $8 3, 5X4; Ainslie, Mat. Ind., 
//., 34 ; Dais. & Gibs ., Bo/kk. FZ., SOS DC., Orix. Cult. PI., 137 i Elliot, 
Ft. Andh #7; Murray, Pt. and Drugs, Sind , lit; Indian Forester, 
XII., App. II; Out hie , Report, Fiord me rwar a. 

Habitat. — A shrubby plant, according to the Flora if British India, 
found in the plains of Sind, the variety coerulea occurring on the plains at 
Banda. It was. however, apparently found by Roxburgh and Elliot in 
the Telegu country, and Mr. Duthie has recently reported its discovery 
at Merw'ara. Kurz's I. tinctoria var . Anil {Jour . Asiatic Snc. f Bengal, 
XLV 1876 , 26 y) is apparently vnr . coerulea, and if so, it occurs all over 
Burma from Ava to Martaban and Tenasserim. It is distributed to 
Arabia, Egypt, and Abyssinia ; and according to DeCandolle, is cultivated 
in Egypt and Arabia. 

Dye.— Roxburgh states that, although he was able to extract indigo 
of good quality from this species by the ordinary process, he could not 
discover that it was employed f r that purpose In the natives of India. 
Subsequent writers (Ainslie for example), however, mention that it is so 
used, and Dalzell and Gibson were of opinion that the variety ccerulea 
may probably have been the source of the plant (I tinctoria) now cultivated 
for its dye properly. 

L /. ;>\72. 

Indigofera aspalathoides, VM. / //. Br. bid , //., 9-n 

Syn. — 1. ASPALA 1 H1FOLIA, Roxb. ; AsrALATIfUS INUICUS, Linn.; LK.SI’K- 
D*ZA jUNCEA, Wall. 

Vem. — A* il, Pb. ; Shevenar-vaymhi, or shivdnarxentbu (\hivanor, hnnoi ific 
for Shiva, and vembu, the A Irens tree), l* am.; Shiva-madi 7' js * 

mine), Kan.; Manneli, Malay.; Sh'-vumarbu (according to Ainslie) — 
Shiva* s neem , Sans. 

References .—Roxb., Ft. Ind Ed. C.B C., ; Thvai***, hm*Cevhn Ft., 

S3; Dais & Gibs., Bomb. FI $h ; Rheeie, Hurt. Mai., / A' . / . 37 ; 
Atrtslte , Mat . Ind., II., 3S5 ; Dymoik , Mat. Med. \V. Ind., 2 nd bd 
21 $ ,* Bidie, Cat. Bant Fr., Paris Exh ., $2 ; Drurv, PI., 177 i McCann, 
Dyes and Tans, Beng., ^ 3 ; Cooke, Oils and Oilseed*, 49; Balfour, 
Cyclop., 337 * 

Habitat. — A low under-shrub of the plains of the Carnatic and Ceylon. 

I Roxburgh speaks of it as found on dry lands near the* sea. 

I Oil — Rheede says that an oil is obtained from the root, which is used 

to anoint the head in erysipelas. 

Medicine. — Dymock compiling from Ainslie and Rheede writes : — 

The leaves, flowfrs, and tender shoots are said to be cooling and 
demulcent, and are employed in decoction in leprosy and cancerous 
affections. The root is chewed as a remedy for toothache and apt h;u. 
The whole plant, rubbed up with butter, is applied to reduce axlernn- 
tous tumours. A preparation is made from the ashes of the burnt 
plant to remove dandriif from the hair. The leaves are applied to ab- 
scesses, and the oil obtained from the root, is used to anoint the head 
in erysipelas. Dr. Dymock adds that he nas not seen the plant used 

| medicinally in Bon&buy. 

1 I. atropurpurea, I fan. ; FI. Br. Ind., II., tot S Wight., It., 1.369. 

I Syn.— I. Hamilton 1, Grab. 

Vera.—Bankati, kola, sakena , sakna , Hi NO. ; Khenti, jund, Kaghan ; 
Knlht, gorkatri, Kashmir. 

References. — Roxb . , FI. Ind., Ed. C B.C . , Voigt, Ilorf. Si*. Cat., 212 ; 
Brandis, For. Ft., iM ; Gamble, Man. limb,, ,t 7 ; Stewart, Botanizing 
Tour xn Haxam, *7; Atkin ton. Him. 340,47*; Duthie 

and Fuller, Field and Garden Crop*, 43; Gas., Mysore and Loorg 59- 
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The Red Keriqjy of Madras. 


(G. Watt ) 


INDIGOFERA 

Gerardiana. 


Habitat.— A small shrub of the Salt Range, from 2,500 to 5,000 f-et, 
and outer Himalaya from Hazara to the Khasia Hills, ascending to 9,000 
feet but found as low as 1,200 feet op the Siwalik Hills. 

Fibre.— The twigs are used for basket-work and bark bridges. 

Indigofera COrdifolia, ffeytte ; FI. Ur. Ind., II., 

Vero. — Vekriavas (Merwara), KaJ. ; Gcxiadi, bodaga , botsaka, Bomb. 

References. — /Mile Cf Gibs., Bomb. FL, $fi ; Attchison , Cat. Pb. and Sind 
PL, 40; Murray , PI and Drugs, Sind, llj; Drury, U. PL, 27K ■ LLloa, 
V . Pu Bomb., 197 t Gat., Mysore and Coarg, /„ 5/I; Gag., A'.- W. P., 
/., #0; IV., Ixx . ; Indian Forester , XII., Ayp. 2, it 

Habitat. — Plains throughout India proper, ascending to 4.000 feet in 
the Chen ah Valley. Distributed to Afghanistan, Baluchistan, Nubia, 
the Malay Isles, and North Australia. 

Food. — Seeds eaten in times of scarcity and famine. 

I. Dosua, Ham.: FI. Br. Ind , II., ioj. 

Syn — I. HK1ERANTUA, Wall.; 1 . Viroata, Roxb. ; also var. TomknTosa, 
(Jrah. ; 1 STAC H yokes, Lindt. 

Vein. — Khenti, shagah, mattu , kuskeri , Pu.; Theoi , kaihervat, kali, 
Simla. 

References. — /? ( >xK . , A*/. An/., Ed. C.B.C . , 5<W ,* Voigt, Hort. Sub. CaL, 
212 ; Atkinwr, *1 ■». //«/•• JO&, J40, 472 ; Settle. Kepi. Simla, App. 

Habitat. -A shrub of the Temperate, Central and East Himalaya — 
Simla to Bhotan and Assam ; h.ooo to 8,*>oo feet. 

Food and Fodder.— The flowers are said to be eaten in Kangra as 
a pot-herb. Prized as a fodder for sheep and goats ; buffalos are also 
sa«d to be fond of it- 

I. enneaphylla, /-/««./ FL Br. Ind., II., 94/ Wight, Ic., /. 403. 

This is the Red Nkrisjy of Madras. 

Vera. — Bhmgule, Mar. ; Shcppunerunji, R*d Plant), Tam. ; Verra 
pattern , chalnpachchi, thera-gaddam, '1 KL. ; Kenneggilu, Kan. ; Cheru • 
pu Hate, Malay.; I'.i suka. Sans. 

References. — Roxb. % FI. Ind., Ed. C.B.C'., ffij ; Voigt, /tort. Sub. Cal., 
2n ; Thwattes, bn. Ceylon PI., 41 1 ; Dala.fr Gibs., Bomb. FI , $X ; 
Aitfhi<on, Cat. Fh, and Sind PI . , 40; Ainslte, Mat. Ind., II. ,14 ; 
O'Shaughnessy , Beng. Ih spins., 2nd / Dy mock. Mat. Med. W. Ind., 2nd 
Ed., 2IS .* S* Arjun, Bomb. Drugs, 2ot ; Drury , l \ Pi . , 277 ; McCann, 
Dyes and Tans, Bong., of ; Balfour , Cyclop., JJ7- 

Habitat. — A small, trailing, much branched shrub. Met with in the 
plains of India and ascending the Himalaya to 4,000 feet; distributed to 
Ceylon and Burma, the Malay isles, and North Australia. j 

Medicine,— Ainslie remarks that the juice of this plant is used as an 
antiscorbutic and diuretic, and is considered alterative in old venereal , 
affections. ! 

Fodder. — Roxburgh regards it as one of the most useful plants of i 
pasture lands ; it is employed as human food in times of famine. j 

I. Gerardiana, Wall. Fl. Br. Ind., II., too. 

Var, heterantha. 

Syn. —I. Dosua, Wall. ; !. virgata, Roxb.; I. $u adrangularis, Grab.; 

I. foi.yphyi.la, DC. J 

Vtrn. — Kali, khenti, moftu, kutg, shdgaU, khenti, kdtsu, Pb. ; Kathi, 1 
thrat, kaihu, Simla ; Knskai 'Pushtu), Ai-g. j 

References. - Rox b., FL Ind., Ed. C.B.C., S$4 ; Brandis, For. FL. iff ; 
Gamble, Man. Tirhb., 117 ; Stewart, Pb. VI., 70, Stewart, Rot. Tour in < 
Ha gar a, t$ ; Atkinson, Him. Ih’sL, 308, 340, 472; Gazetteers — Deni - 
Ismail Khan, 19 ; Buttuu, 2f ; Rawalpindi, !$; Balfour, Cyclop , 337 • 
Jour. Agri. Hart. Sac. Ind., VUI. {Self, rfJ. | 
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1ND1GOFERA 

paucifolia. 


- g^r-rT . - . — • -1- -Wi-av , 

The Indigoferu. 


« . 

FIBRE. 

Twigs. 

120 

TIMBER. 

130 

131 


MEDICINE. 

Seeds. 


112 

fo5d. 

Seeds* 


133 


*34 


MEDICINE. 

135 

FOOD. 

Seeds. 

*36 


*37 


Habitat*— A low copiously branched shrub of the North-West Himalaya 
and the Eastern skirts of the Suliman Range, ascending to 8,000 feet. 
Distributed to Afghanistan. The variety heterantha is also found in the 
Khasia Hills and Bholan. 

Fibre. — T wigs are employed for basket-work and in making rope 
bridges. 

Structure of the Wood. — Hard, white, with an irregular heartwood of 
da**k colour. Weight 5^Ib per cubic foot. 

Indigofera glandulosa, Willd.; FL Br . Ind., //., ^ Wight , Jc ., 1*330. 

Vera, — Vekhanya, Mar. ; Barbed , Suolapur ; Gavacha malm and i , 
Kaladgi, Bomb.} i ekhariyo, baragadam, barapatdlu, boomidafu* 
barapatam (Madras), 1 EL. 

References. — Roxh., FI. Ind*. Ed. C.B.C.* 583; Voigt, Hart. Sul. Cal., 
art ; Dal s. & (ribs.. Bomb. FI .* $8 ; FL Amih.* Elliot* 2d* 30 ; Lymock, 
Mat. Med . IV. I ml.* 2nd Ed.* 216 (under I. trifoliata) ; 5 . Ar/un, 
Bomb. Drugs, 41 / Drury , l 1 . FL, jJ{> / Lisboa, V. FI. Bomb., itfj ; 
Bomb. Gas.* AT., 43 1 ; S .• H'. P. Gas., /.. So ; Balfour, Cyclop .* 337, 

Habitat. — An annual with elongated slender branches, found on the 
plains of the Western Peninsula and Bundelkhand. 

', v Medicine. — The seeds of this species, as also of I. trifoliata, are said 

to be employed as a nutritive tonic. 

Food. — Tlrfc natives make flour of the seeds, and when baked into 
bread use the flour as ;in article of diet in times of scat city. The seeds 
were extensively employed in that manner during the Bombay famine ut 
1877-78. Lisboa regards them as highly nitrogenous. 

I, linifolia, Retz.; FL Br. I tut.* II.* 92 ; Wight * Ic.* t . 313. 

Vern. — Torki* Hind.; Bhangra, Hfng. ; Tandi khode baha* S\mtal ; Torki* 
Pb. ; Burburra . familiar i tale, bhangra, torki. Bomb. ; Pandhi, Nasik ; 
Jarvartch malmandt, Kai.aogi, Bomb. 

References.— FoxK., FI. hid., Ed, C.B.C., 582 1 Voigt *L fort. Sub. Cal., 

\ Ml t ; Brandts, E'or. FI., r.i6 ; 7 hvaites, hn. Ceylon FT?? 83 ; Dais. <*“’ 

J Gibs.* Bomb Ei *S ; Fb. Ft., JO ; AiUhison, Cat. Pb. and Stud 

PI., 40 ; Dymock* Mat. Med. W. Ind.* 2nd F.d..SSj* SSq ; Atkinson, Him 
Dist * 3utf* 34Cr ; l.i\loa. V PI. Bomb., IQ7; Gas. Bomb., V., 25 ; A'.-It'. 
P. t I.* So ; IV.t Ixx. ; Balfour* Cyclop., JJJ. 

Habitat— A small, prostrate plant, common tn the plains of India and 
Ceylon; ascending the Himalaya and distributed to Abyssinia, Afghan- 
istan See. 

Medicine.— It is given medicinally in febrile eruptions. The Rev. A, 
Campbell says that the Santals use the plant in amenorrhcea along with 
Euphorbia thymifolia. 

i Food. — 'J he seeds w*erc largely consumed during the Deccan famine 

of 1877-78, by the people of Kaladgi, Dhanvar, Sholapur, Ahrnednagar, 
&c., though they are unpleasant to the taste. After being ground to flour 
they were, either alone, or mixed with cereals, made into cakes. Dr. Lyon's 
anaK sis proves the uncultivated pulse to be rich in nitrogen. 

1 . paucifolia, D elite ; FL Br. Ini.* II., 97; Wight , Ic., t. 33/. 

Syn.— |. ARGFNTEA, Roxb* ; I, METFROPH YLLA, Roxb. mil. 

Vern. — Kuttuk'kJrchammatti* TaM. (from Kuttukkal , an upright post, and 
chammatti, a smith's hammer). 

Reference. — Roxb., FL lnd„ Fd . C.B.C * , 383 ; Dais* & Glbt., Bomb . FL, 
50 ; Murray , PL and Drugs of Sind , tit ; Gas., R.-IV. r, 9 /., So ; IV., 
Ixx. ; Bhandara Settle, Rept ., 20 Madras, Man . Adfan., It.* 123; 
District Man., Coimbatore, 247 ; Sydapet Fx. Farm Ma\ I. and Guide ; 
Dulhie on Merwara, 1 r. ^ 

Habitat.— A shrub 4 to ft feet high, found m the plains of Sind and the 
Upper Gangctic basin. Distributed to Baluchistan, Arabia, Tropical 
Africa, and Java. 
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^ Medicine. — Mr. Maclean wntes that it is considered an antidote to 
poisons of all kinds. The root boijed in milk is used as a purgative and 
a decoction of the Stem as a gang lain mercurial salivation. 

Fodder. — Sheep are fond of this plant, and it grow s freely on the poor* 


r oncer. — Miecp are toi 
est soils. It has been exj 
Madras, with satisfactory 


nd of this plant, and it grows freely on the poor* 
perimentally cultivated at the Sydapet Farm, 
results. The opinion has been expressed in the 


: opinion 


Manual and Guide to the Farm that it may possibly become a valuable crop. 

Manure. — It is extensively employed as a manure for wet lands in 
South India. 

[ tt. 367 1 368. 

Indigofera pulchella, Roxb Fl. Br. Ind., II., 101 ; Wight, Ic ., 

Syn. — 1. PUKPURESCENS, Roxb.; 1 . CASSfolUhS, Rottl. ; I. ELLITT1C A, 
Roxb. ; I. ViOLACBA, Riixb. ; I. A R BORE A, Roxb. 

Vera . — Sakena, hakna , Hind.; Uterr, jhurhur , Kot..; Dare-huter, lilt\ 
bickt, SaNTAL ; Hit f>i r UrCHA ; Jirhtil, KhaKWAR; Bar oh , MaK. ; 
7'ogri, But L ; Taw waiyain or tawmeyiang , Hurm. 

References. — Roxb., Ft. Ind., Ed. C.B.C. > 5^5, 5 8ft; Voigt, /tort. Sub. 
Cat., 212; Brandis, for . ft., Iff* »* Kura, fl. Burm., /., Jftl ; Beddome, 
for. Man., 8$ ; Gamble, Man . Timb., 117 ; Dale. & Gils , Bomb. fl.,6&; 
A ill bison. Cat. Pb. and Sind PL, 41 ; Kura, I'rchm. for. Report, 
Pegu, App. C. «* ; Grab. Cut. Bomb PL, /■; / ev. A. Campbell, kept., 
ht on. Prod. Chuna Nagpur, Nos. 84^0, 9 * 14 ; Atkinson, Him. Dist , 
jo*, 140, 4i 2; Drury , V. PI., 280 ; Gaz. Bomb., .V V . , 431 . Gas., A. -IV. 
P-, 8u ; IV., I xx. ; Gat. , Simla, 12; for, Admn. Report , Chutia 
Nagpur, r-\St-8ft, 29 ; Jour. Agri.-I/ort. Soc. (SeL), VIII., 15$. 
Habitat.— A large shrub, 4 to 6 feet high, found throughout the Hima- 
layan trait and hills of India, ascending to 5,000 fret. Kurz mentions 1 
it as not (infrequent in the dry and open, especially in the In, forests from j 
Ava and Promc down to Pegu and Martaban. j 

Medicine,— A decoction of the hoot is given by the Santals for cough, > 
and a powder of the same is applied externally for pains in the chest. j 
Food.- Its pink flowers are sometimes eaten in Central India and j 
also in Chutia Nagpur, as a vegetable. j 

Structure of the Wood.— Similar to that of I. Gerardiana, vat. heterantha. | 

I. tinctoria, I.inn. ; Fl. Br. Ind. % II., 99; Wight , Ic., t. 363. j 

Tint Indigo Plant of Commerce. 

Vera. — Nil (nil pa tie, the plant, and nil mol, the dye stuff), HlND., Beng. * , 
Nil (basma, e.g., the leaves, as a mcdicincl, Pb. ; IfVnma ttho leaves), . 
Knots ; (hma (the leaves), T u RK I ; Jil , nil , mr, Sind ; Nila, guh, 1 
Ho mu. ; N<li, Mar.; Galt, nil, Go*, j Ntlam, Tam.; Ndt-mandu,\ 
Tel. ; Nth, Kan. ; Nilam, Malay. ; Alainai, or shdn ma Bukm. ; N’lt, j 

nilitn, tuU , kdU, do/d, nilika, sriphali, tuttha , gramma, ranjam 
(e.g,, that which dyes), Sans.; NUaj , Arab. ; Nil, ntlah, Pers. 
References .— Roxb , FL Ind Ed. C.B.C . . J5<% 585; Voigt., Hart. Sub . Cal., 
2/a; Brand is, for. FL, Bed dome, Fl. Svlv., Man., 8$; Gamtut, 

Man . Timb., / f 7 ; Thwaites, fin. Ceylon PL, 4tt ; Dale. & Gibs., Bomb. 
Fl,, SO: Stewart , Pb, Pl., 70 ; Aitchison , Cat Pb. and Sind PI , 41 , 
DC., Origin Cult. PL, rjft ; Lin naan Sac., Jour. VIII., 64; KA. t 404; 
Mason, Burma and Its People, 5/0, SAG 77*7 Kure, in Jour. Asiatic 
Soc., XLV., 1876, 269, also Kure, Prelim. For. RrpL,Prgu, App. < , t • 
Pharm ., Ind., 893, 39ft ; diru/i>, Mat. Ind., /., / 70 . It*i 83, 74 ;0 Shaugh- 
nessy, Beng. Dispens., 792; Afoodeen Sheriff, 8upp. ' Jiarm. Ind., 94, 
iftt ; V. C. Duff, Mat. Med. Hind,, 31 1 ; Dymoci , Mat Med. H Ind., 2nd 
Ed., MJ / U. S. Dispens., /5M Ed., ift?t ; Bent. I ■ n. Altd L PL, 72 ; 
Murray, PL & Drugs.Sind. n 4 , Bidie, Cat. Raw Pr -Paris hx A., m ; 
K, L. Dey, Indig. Drugs of India, iftj ; Ain i-Akban, Gladwin's Transla- 
tion, II., 78, 41 ; Year-book of Pharmaty , 1878, 148 ; 1880, u8 ; Irvine, 
Mat , Med., Patna. 6t ,* Voyage of John Hug hen van Linschoten, ft*; 

II., 91, *30, 980 ; Hove's tour in Bomb., f7&7 • 87-^, 49* $8, 67, J07, t/6, 
tft*; Baden Powell, Pb. Pr., 339; Atkinson, Him. Dtsi., 308 ; Drury, 
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U. PI., i$4. *73 : D»tkU# Fuller , Field and Garden Craf t. 43 ; Utboa, 
U. PI., Bomb., 2*2; Birdwq&d, Bomb. Pr., 29} . Boyle, III. Him. Bet, 
2*s • Atkinson, Dyes and Tans, / McCann , Dyes and Tans , Ben#., 
0 j irf ; Liotord, Dyes, 96 to 109 / Crpoke, Dyeing, 43810489: War die. 
Dye Report, 18; Hummel, Dyeing & Textile tab., 29$ — Jt8 ; British 
Manuf. Industries, Dyeing, J41 , Needham, KamfU Dyes ; Pandit Shag 
Ram, Report on Indian Dyes, I ; Short? $ Prise hsiay on Indigo ; Royle, 
Prod . Resounes, 37, $2, 94, 3^7, 19* ; Kew Rept,, tSbO, 49 ; Schunek on 
Indigo-blue in Philosophical Mttgaeine, Aug. *8$$, 73; January to 
Tune t8$8, *9, // 7, f8j ; Indigo, by IV. M . Reid ; Watts, Diet, of Chemis- 
try, 246 — 264; Milburn*s Oriental Commerce, fid. iff 3$, pp. 289—291 ; 
Sports' Encytlop., 8, *8 : Balfour , Cyclop II., 333; Smith , Die., 220 , 

2 •easury of B&t., 6 2t ; V re. Diet. Indus. Arts and Manu ., II., 656; 
Ktw Repts., rS8t ; Kew Off. Guide to the Mus. of hr. Bot., 40 ; Kew Off. 
Guide to Bot. Gardens and Arboretum , 69 ; Trop . Agri., 1st M a 1 1 h 
1882, 770 ; 1st April 1882: 23rd February 1889 ; Simmonds, Trap. 
Agri., 3$6 ; Kew Bulletin, March tSSS, 74 i SeUitions from Rcc. of 
Bengal Govt., No. 33, Pts. I., II.. III. ; Indigo Planter* s Gas. ; Wallace, 
India in 1887, 23 r — 234 / The Calcutta Review ; Indian Field; Prot. 
Agr. and Hart. Soc Burma , 1872 ; Man son, Report on Cultivation of 
Indigo in Rajmehal, rS?? ; Experimental Farm Report, Saidapet, l8;8, 
19 ; Trade and Navigation Reports ; Rep. by Dir. of Land Records anil 
Agri. of Bengal ; Reports of Rev. and Agri. Dept , $th August 18S9 ; 
Special Reports • //. Sewell, Esq., Collet tor of Cuddapah, J/st Oft. t88S ; 
Burma Govt., 18S8 ; H . Willock, Esq , Collector of Trichwopolv, Joth 
Oct. r88S ; H. Goodrich, Esq., Collector of Bellary, 4th Oct , t888 ; Memo 
by Rev. Dept., on Madura District , t838 ; No. 1431 of i 8 $i, Bombay — 
Official Papers regarding the cultivation of Indigo in Sind ; Rept. of 
Indigo Commissions , i86r and 1877 , Papers relating to Indigo cultiva- 
tion in the Presidency of Bengal, 1^60, printed Bengal Military Orphan 
Press ; Selection* from Papers on Indigo Cultivation in Bengal by a 
Ryflt ; Selections from Records of E. /. Company, Dtt twnnutre l ' niirr- 
sel , Thearique et Pratique, }f , ; Settlement Reports • Chanda, 

App., vi. , Allahabad, 26. 47 : Bareilly, 8 2 ; Banda , 49 . Aeamgarh, 1 tj „ 
Dera Ghaoi Khan, 9, to ; Lahore, 7 . District Manuals. Trirhim poly, 
74; God ttvery, 6q, 140; Chingleput, para. 60 ; South Ar*ot, toij . C*d- 
dapah, 2*14. Madras Manual of Administration, 290. 337 ; Gaeettm* • 
My core and Coorg, I., 5 9, 437 ; Bombay, IV , $8 ; XII., 164 . XV., 43 1 , 
XVI.. 170 , North-West Peanut es, /., 80 : II , 3 78 ; III., 463 ; IV , ixx , 
Punjab ; — Lahore, 87 ; Ludhiana, 141 ; Mueaffirgarh, 2*, 9*'*; Multan, 
97 ; Dera Ghaei K han, 8 j ; Bengal, several volume'. ; Westland's les^t^e. 
r 35 ; Agri. Statistics n) 'lessor e by Sen, 12—23; Grierson. Itch nr Pea tan t 
Life, 60—62, &c., &r. 

In the Transactions, Journals, and Proceedings, A gri-Hort . Soc. of In. ha, 
Indigo is dealt with in almost every volume. The following ma\ be spe- 
cially consulted Transactions , If., 3l ; III., to— 68 ; IV. 184, (Pro?.), 

6: Vi., 126 ; VII . ( Proc .) 26, tot, in ; Journals, I to*, 3f 7; IT. 
( 5 p/.) 2*3 ; III,, 23/— 242 f IV,, (Set.) 86— 88, 129, 14a, f.?c, t*J ; V„ K*> 
—118, (Sel.) 28 , 79, 77 ; VT, S*% 942 ; VIII., t 4 2; IX., ju, (Sel.) 4 

*49 ; x tit, 275 — *88, (Proc.) *\5 ; XIX , tor— * JO, 14^—943. 

Dye.— T he infusion of the lfavrs of this species, as also of J. Anil, 
yields the Indigo of commsrcc. See the special article on Ivoioo below. 

OiL—The seeds are said to yield an oil which is used medicinally* 

Medicine. — The extract is given in epilepsy and nervous disoi tiers. 
It is also used in bronchitis and as an ointment in sores. It is large 1\ 
employed as a test reagent. 

Special Opixiohs. — § The following communications, a| a selection 
from many othe similar medical opinions, ma\ be here given •* Used 
by native practitioners in chronic affections of tfie brain (Civil Surgeon 
J. Anderson, M.B . , Biinnr, North-Western Provinces). “A poultice 
made of the leaves anrf applied to the perineum is said to Cause a flow 
of urine in spasmodic stricture ” i Civil Surgeon C. M. Russell, Sarun) 
u A chief remedy for mineral poi«on M < V, V nmeguditn Mettapollian, 
Madras ). u K have used it frequently for sores on horsci; it is sup- 
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posed to promote the growth of hair *' (Surgeon-Major C. W. Calthrop, j MEDICINE. 
M.D. , Morar ). “It is used as ap external application in the form of I 
paint over the abdomen in cases of tympanites and retention of urine. In I 
the form of paint or ointment it is largely used in sores and diseases of I 
cattle " (Civil Surgeon J. It. Thornton, BA., M.B. , Monghyr). •* Indi- 
go is used by natives as a cooling application to burns and sores of hordes ” 

(Assistant burgeon Bhagwan Doss, Civil Hospital, Rawalpindi, Fanjdb ). Root. 

An infusion of the root is given as an antidote in cases of poisoning jcq 

by arsenic” (Surgeon IV. F. Thomas , Madras Army , jjrd Regiment, 

At. A r . / . Mangalore). 44 Used as a medicine as well as a d>e ** ( Surgeon - 
Major J . E. T. Aitchison , C I.E .) 

INDIGO. 


HISTORY. 


The chief source of the Indigo of Commerce is the Indigofera distin- \ 
guished as tinctoria. The origin of that species is involved in the greatest • 
obscurity. Early botanists recorded having found it wild in India, Africa, j 
and Arabia ; but it is now admitted that the form they referred to was j 
Indigofera coeralea — a plant by some writers viewed as the original wild - 
condition from wh*ch was derived through cultivation the modern indigo- ! 
yielding stock. Uy others these plants are regarded as distinct, 't here | 
are in all some 3<*o species of Indigofera, distributed throughout the tropical i 
regions of ihe globe, with Africa as their head-quarters. India possesses ! 
some 40 species, but with reference to Indigofera tinctoria there is no j 
authentic record of its having been found far removed from human in- j 
fluence, still less of its having been observed in what could he viewed as an ; 
indigenous habitat. It may perhaps be desirable to review here the chief 1 
botanical opinions on this point. Bentley and Trimen, following the uov 
once generally maintained, say. it is a native of the west coast ot Africa, 
where it is also extensively cultivated. But De Candolle's Indigofera 
tinctoria, var. macrocarpa (upon which that opinion probably depended! is J 
now regarded as I. ccerulea. Boissier (Plum Orient ) describes nine 
species of Indigofera as met with in Central Asia, Arabia, and Egypt ; but 
he makes only an accidental allusion to Indigofera tinctoria as met u ; th 
under cultivation. In the recent enumeration of the plants of Chin,* **y 
Forbea and Hemstey, tinctoria is described as “generally cultivated d 
wild in the tropics; but it is uncertain where it is really wld.* 4 Linnaeus, 
in his Flora Zcylanica, refers to it, but whether wild or onl\ cultivated he 
does not state. Thwaites speaks of it as occurring 14 ;n the hotter parts of 
the island/' ; 

Turning now to Indian authors, Rumphius appears to have regarded • 
I. tinctoria as indigenous to Gujarat. It seems probable that the Indigo- ! 
fera first cultivated in South India, at least in the Carnatics. was some j 
other species of Indigofera. Ihe writer indeed suspects that in Western i 
and Central India a Tephrosia ma\ have been employ d ns a source of the j 
dye before the true indigo plant was known. A striking fart iray .n this ■■ 
connection be mentioned, vie., that even to this dav Indigofera Anil un 
admittedly American species) is largely grown in Southern Intha, while 
it is quite unknown m the great modern Indigo art a of the Eastern and 
Upper tracts of India. Roxburgh ha* no hestatio 1 hi saving that the' 
native place of I. tinctoria is unknown : 4 * though now lomsrnn in a wild- 
state over most parts iff India, vet it is general^ not remote from places j 
where it is, or has turn, cultivated." Dalxell and Gibson, in Ou r B embay j 
Flora , sav, it is *' found apparently wild in many pa; iso! the L oncan," hut ‘ 
they add that 1. ccerulea is probably the original wild condition. It is 
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HISTORY. likely that their so-called ‘ 4 apparently wild M plant was one of the forms of 
I. ccerulea— these botanists thus making the same mistake that Do Oandofle 
did regarding Western Africa. Kurz speaks of I. tinctoria as frequently 
cultivated on the alluvium of the Irrawadi in Burma ; but he incorrectly 
refers I. coerulea, Roxb., to be a synonym of I. Anil. The plant he deals 
with, he says, occurs all over Burma from Ava to Martaban and Tenas- 
serim. And significantly he adds that he could not find any sufficient 
grounds for separating specifically the two forms. Kurz was far too ac- 
curate a botanist to make such a statement without sufficient reasons, and 
it may safely be concluded that I. tinctoria and I. coerulea are very easily 
confused one with the other, and that the popular Indian writers, who speak 
of the Indigo plant being wild in India, allude to I. coerulea and not to 
either I. tinctoria or I. Anil. 

There is thus no botanical evidence that Indigofera tinctoria is indige- 
nous to India. DeCandolle, however, lays stress on the fact, that it is 
the " iVilt ” of Sanskrit authors, from which circumstance he concludes 
Application > that it must be of Asiatic origin. On the other hand, it may with equal 
ofNill. i force be urged that had it been a native plant of India, like the truly mdi- 
153 » genous Indigoferas, it would have had its specific names in most of the 

j languages and dialects of this country, more especially among the abori- 
I ginalraces. The singular uniformity with which the worcl Nila is Associated 
j both with the plant and the dje argues a common origin in a centre from 
j which the knowledge of so valuable a product was diffused— its name 
| passing from tongue to tongue with the gift of a few seeds. According to 
| Aitchison and other travellers, I satis tinctoria— the woad— is the source 
! of the Indigo prepared in Upper Asia, a region where Indigofera tinctoria 
does not apparently exist. 1 he Sanskrit people may have accordingly 
been first made acquainted with Indigofera tinctoria in India, and it is 
therefore just possible that their Ntlds of the earlier epochs, may have been 
the woad which with the ancient Britons was used, like the Indigo of the 
American Indians, to dye the skin and hair. Complex and^ifficult as 
the art of dyeing with Indigo is.it is more intimately associated with the 
early human race than any other dye or pigment. But in India one of 
the most striking features' uf the use of a blue dye is the large number 
of plants which are not only known to afford such a dye, but which to this 
day areregularlx so employed in place of the modern commercial article. 
And it may be added that every source of blue dye (chemically indigo) 
has its special and peculiar names in the regions wnerc it is found or 
utilised. These blue-dye plants are purely indigenous, and were probably 
the sources of the blue-dye of India long prior to a knowledge in Nila. 
(The reader is referred to the paragraph on Indigo Substitutes , for fur* 
they information on this point , see fage 44 y.j 

But there are other considerations of equal weight. The word Nil* 
simply denotes dark blue colour, and is, with many of the early writers, 
practically synonymous with kola (black). Adjcctively it is applicable to 
animals, plants, minerals, according to their colour. Thus the Sanskrit 
authors speak of tiila flies, birds, cows (eg. nilgao , the blue-bull or Por- 
ta* pic t us of Zoologists); of blue stones (nilofala, the Lapis lazuli, and 
nilamani , nilaratna , the Sapphire) ; of blue flowers, rivers, sfas, hills, 
and clouds (nilabha). Nila , nil , nel is associated with a large number 
of plants besides Indigofera. Thus we have the blue water-lily {tfymphna 
Lotus!, in Arabic the nilufar , from which we derive the generid name for 
a small group of water-lilies, Nuphar. So, again* wc have it in qhe botani- 
cal name for the sacred Lotus— Nelumbium ; and in botanical tiomencla- 
j tnre and oriental literature we have the Pharbitia Nil or nabbdtn-nil of 

} Arabic, tukhme»nil of Persian, and nil kolomi of Bengal. A curious 
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instance (having perhaps a special significance in connection with Indigo ! HISTORY* 
since one species is actually used along with indigo) exists in the lad j 
that some of the species of Senna bear as a prefix to their specific names, j 
the syllabic nit . But nila carries with it also the abstract meaning of j 
darkness. Nila substantively is Mic plant which yields a blue or dark- • 
coloured dye. J hus in its range of meanings it passes from the general \ 
to the spccific r and probably obtained it*, restricted signification of Ihe ; 
blue dye froth lndtgoftra in India, and that too perhaps only during com- ! 
paratively modern times. In addition to the fact that there are no speci- j 
fie primitive names in the languages of India for Indigofera tinctoria, ’ 
such as exist for the other species of the genus, there are in some of the ’ 
languages or dialects descriptive and comparative names for it that would 
seem to iudi< ate a previous knowledge in other blue dyes. 'I hus in Kana- 
rese it is ulUnili (olU % good) : again, hennuttili ifcma!e indigo c in Tamil, 
nviri [tivi, boded), and karundo^hi (black indig*): <;a even in Sanskrit 
out of a long list of rjk-su iptive names, besides ntlf, il is vajiantii ibard , 
blue). Even the tsujar.iii name ffitli may simply mean 4t the decoction, 1 * 
and thus indicate the method ;>f preparation. In part support of this con- 
tention for a comparatively modern application of AYA/ specifically, we have ; 
the further fact that Indigo did not, except in Portuguese and during the 
sixteenth century, carry with it to Europe the ntme AY Id. That an indigo 
or blue dye was uc-.d ... it mote times there can be no doubt since it has 
been detected in the coloured borders *>f some of the Egyptian mummy 
garments but that the word A ’."’a ?«; u ( ^ like antiquity, or that the miimirj 
dye was prepared from Indigofera tinctoria arc problems that perhaps can 
ru»vcr be solved. Dioscorides (A.I) 60) speaks of Indigo as 'lrn*rov ; 

Pliny calls it fttdtrum; and in the Perifius it is 'U-lucor ptkQr or the 
Ind.an Black, exported from Barbnricon on the Indus. I h * word “ blat k ” 
is instructive both from its association with A 7 Z.?, and from the circum- 
stance that the dvc was used as a black colour before its property of 
affording blue was discovered. In the thirteenth century Marco Polo 
recorded having seen it at Cohum (an ancient port in the Native State os 
Travancore) where he *ays, “ tbe\ also have abundance of a verj fine in- 
digo \ vnde). 9 ' John Huyghen van Linschoten, whose journal of Indian Early men- 
travel was published in im/», very carefully describes the manufacture • 1 ttonofdndigo 
what he speaks of as “ Annil or Indigo, by the (iuzuratis caliid Ga!t\ l jc* 

others AY/.” Conte in the fifteenth ccr.lurv, and Tavernier in thx ^ 

seventeenth* also minutclv descril** the manufacture of Indigo. Up to the 
time when the discoveries of the fifteenth century established the new t >m- 
mercial route to India, Indigo reached Europe by tine Pvrsan Gulf and 
Alexandria. In the commercial reports of Marseilles as tariv as A.I). 

1228, it is described as the Indigo of Bagdad, But when fir sr brought 
into Europe it was used only in small quantities to heighten and deepen 1 
the blue colour obtained from woad —a dye which, for several centuries,; 
was the object of an important cultivation and manufacture in Germany, 

France, Prussia, Italy, and England. Towards the end of the sixteenth 
century, however, the European dyers had begun to recognise that Indigo 
afforded the means of a great economy, and that the dye wms at the 
same time of a superior quality. At this period the dyers of Holland 
were the most famous and prosperous in all Europe. Even dow n to the ‘ 
beginning of the seventeenth century the English manufo <u rers sent their 
white cloths to be dved in Holland : hence known as Hollands* From this * 
tradethe fortunes of thcPgreat Hutch capitalists were made; but difficulties 
with Portugal led to the Hutch making an effort to procure their supplies ; 
direct, instead of through the Portuguese merchants. For nearly a « 
century Lisbon rivalled even Venice as a dcp£t for Eastern produce; but 
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the skill of the Portuguese stopped short of utilising in home industries 
the materials which tneir maritime enterprise brought to their shores : 
hence their Indian Indigo found its way first to Holland, thence over nil 
Europe. But in 1631 the Dutch Hast India Company was formed, and 
enough Indigo was brought direct to Holland to supply the whole world, 
and an immense Dutch trade was created at the expense of the Portu- 
guese. The envy of the merchants of all Europe was thereby provoked. 
The great woad-growers and traders were ruined. It was not unnatural, 
therefore, that the success of the Holland dyers, rivalling and replacing a 
branch of ancient agriculture an. I trade, brought upon themselves a vigor- 
ous persecution. In France the rich princes of Languedoc depended 
for their fortunes on the cultivation of the indigenous dye, and even the 
guarantee for a considerable portion of the ransom of King Francis 1 . was 
to be met from that industry. Indigo was accordingly interdicted in that 
country (1598), and Henry IV. issued an edict in 1609 sentencing to death 
any person who should be found using the dye. In Germany, in a like 
manner, stringent measures were taken to stifle the growth of a trade in 
Indigo, for the wealthy woad merchants there enjoyed the proud distinc- 
tion of the “ Waid Herrn” — the gentlemen of woad. The Emperor Rudolf 
in 1607, and the Elector of Saxe in 1650, prohibited its use. But not- 
withstanding all efforts to suppress indigo, woad plantations and factories 
rapidly disappeared, and the Indian dye took the place of the ancient 
Pluropean substance. In England during 1608, the art of indigo-dyeing 
had been learnt, and an exclusive right granted by the king to one mer- 
chant, led to the starvation of many of the weavers who were prohibited 
from having their goods dyed in Holland. The privilege was withdrawn, 
and British goods once more were sent to Holland to lx- dyed. Mention 
is first made of indigo-dyeing in England in 1^81, during the reign of 
Queen Elizabeth, as permissible along with woad, or alone for the blink 
ground colour in dyeing wool. Its employment by itself as a blue-dye 
was then unknown. Soon, however, the opposition raised 4 n England 
against Indigo, procured a verdict rhat it \va« poisonous, and that its 
should therefore be interdicted in the interests of the pubi c. This was 
done and the Act remained in force until 1660, when Charles II. was 
compelled to procure dyers from Belgium, to teach the English the art 
of using indigo, as a measure to protect the greater interest of the British 
manufacturing industries. The East India Company, accordingly, soon 
after commenced to import Indigo, and from 1664 to 1694 they had 
brought from Surat and Bombay 1,24. 1,967 lb of the dye, which is said to 
have been obtained chiefly from Agra and Lahore, with 510,0931b fiom 
Ahmadabad. In these early records, however, there is no mention of 
Bengal Indigo, and according to Linschoten the bulk of the dye was pro- 
duced in “ Cambaia. ” It may have been observed that the referencts 
mentioned above to European classic writers and earlv European visitors 
to India regarding Indicum, Indico, and Indigo, all refer to the Western 
or South-Western side of India. In the Institutes of Manu ** Indigo” 
is mentioned .in Burnell* s Translation) as one of the articles which a 
Brahman should not sell when reduced to the position of having to earn 
a living. Even in so comparatively modern a work as the Aik-i-Akbari 
(the Persian account of A Khar's Administration in 1590), the Indigo of 
Agra is only accidentally spoken of as of a superior quality. TJkhiit and 
Bengal are described, but no mention is made of Indigo in |he Lower 
Provinces, and indeed from the very slight notice taker' of the 4 >' e > n the 
Ain-i-Akbari the inference is almost unavoidable that Indigo Cultivation 
and manufacture were not viewed by Akbar as of great importance. A 
special chapter is devoted to dyes and colours without the mention even of 
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the name Indigo. The writer is thus disposed to regard Indigo (so far 
as India is concerned) as having been first manufactured in Western j 
India — Gujarat or Sind being its home — a region where it is now rarely* if j 
at alt prepared, but where it still bears its vernacular name, galu I he Per- j 
sian and African influences (especially in the dyeing and weaving indus- j 
tries) are so strong on the Western side of India as to give countenance , 
to the idea of Indigo-growing an * manufacture having been introduced — 
an idea almost confirmed bv the rapidity and completeness of its migration I 
toother tracts of India subsequently found better suited. Indeed, it may 1 
be suggested that an indigenous industry would almost naturally be 
expected to have survived with greater pertinacity than indigo has mani- < 
fested. j 

About the middle of the eighteenth century, the injunctions against the j 
use of Indigo were in most European countries removed, though in Nurem- ; 
burg the dyers were required, so late as the end of that century, to take an i 
oath that they would not use it. Gradually the knowledge of the dye 
extended, and it may safely be said that, though attempts have been j 
made to discover a substitute, all have failed, and at the present day ! 
Indigo is perhaps the world’s most important tinctorial re-agent. 

Two influences, however, early began to militate against the Indian 
market— the discover; o f a source of the dye in America, and the adultera- ' 
tion practised by the native manufacturers. The high price paid for the 
article gave birth to a wholesale sy c tem of adulteration, while at the same 1 
time the dye had become indispensable. The colonists, French, Spanish, 
Portuguese, and English, accordingly took to Indigo cultivation. Euro- • 
pc-an skill and capital soon placed theenterpri.se on a footing which killed, 1 
or all but killed, the Indian trade. The British West Indian colonists, how - j 
ever, soon found that coffee, sugar, and other products weie more remunera- j 
tivc ; and at the *>arnc time the «<-veran< e of America from Great Britain : 
left the British dyers at the mercy of foreign countries for their supplies of 
Indigo. According to some authorities, the first efforts to revive an Indian , 
Indigo industry proceeded from a small French factory established near 
the French settlement of Chandernagore on the Hugh, a few miles from 
C alcutta. But. if the idea had been thus actualiv entertained, very Fttle 
was done until the Directors of the East India Company, seeing the pu *- 
pect of renewing the r Indigo transactions and at the “ame time of sat g 
the British manufacturers from dependence on French and Spanish colo- 
nists. resolved to take active steps towards starting Indigo cultivation in . 
Bengal. European Indigo planters w ere brought Irom the West Ind’wS and 
established in selected districts of Bengal. The Company’s officers were | 

f ermitted to trade in the article, and homo remittances were made in I 
ndigo for a series of years, even although this resulted m heavy losses. ; 
It was early seen to !>e unnecessary for the Company to directly own, 
factories. Many gentlemen were found \\ ill ng to undertake the respon- 
sibility upon obtaining grants of land on favourable leases, the Company 
purchasing the produce at contract rates. In the Proceedings <f the 
llon’ble Company for 17S0 weread of a contract having been made with ‘ 
a Mr. Prinsep “ who at this tune concern'd that India might 'iyply 
Europe with sugar and cotton as well as Indigo ;** and for a supply of the 
latter the Company continued to make similar other engagements until 
1788. But in reviewing the issue of all the sales prior the year 17SO, it 
was ascertained that life several parcel- yielded a remittance of only " is. ; 
7</. 6 ^ dec. for the current rupee, which Was a lo«s in the first instance of >. 
upwards of 17 per emit., independent of freight and charges which may be . 
reckoned at full *0 per cent, more.” A Mr. d. P. Scott, however, pro ■ 
duced Indigo that gave a profit of n<^. 01 dec. per pound. To overcome 1 
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these losses every encouragement was given to improve and cheapen the pro- 
cess of manufacture, and the Company continued to subsidise the industry 
until the quality of, first the French and then the Spanish Indigo, had been 
surpassed by the Indian. In 1 787 Dr. Hove visited Western India, and in 
his Journal ne describes an Indigo industry on a scale that there no longer 
exists. Thus the establishment of the *Bcn^al Indigo trade may be viewed 
as having g*ven the final blow to the extinction of the Bombay cultivation. 
Even so late as 1820, Indigo was a fairly important crop in Gujarat, and 
the number of unused pits near old villages and among the buried cities 
of the Sdtpuda mountains bear testimony to the abandoned industry. 
Early, however, we read that the new Bengal trade showed indications of 
spreading northwards, and that the natives of Upper India had even taken 
to producing large quantities. The good name earned through the Euro- 
pean skill and care in manufacture thus began to be injured by the 
inferiority of the Native stuff that found its way to Europe along with the 
highly-prized East Indian European-made, article. The success of the 
new- industry soon also created another danger. European factories mul- 
tiplied until alarm was felt that the markets were being glutted. The 
East India Company then felt called upon to restrict the traffic, especially 
from territories outside their own possessions. Accordingly m a despatch 
dated August 1800 w e read : — “ European skill and enterprise have 
formed the present indigo manufacture and indigo trade of India. To 
these both Oudh and Bengal arc indebted for the share they possess tn 
the exports of that article, and on these, there seems reason to believe the 
trade in both countries will continue to depend. A trade thus raised ami 
supported greatly to the benefit of those countries, by persons not natives 
of them who have a right to be there only by our permission — a trade 
which on its present great scale can be conducted only by' shipping 
employed or licensed by uff, a trade in short which the Company have 
fostered at a considerable expense — such a trade we regard as* naturally 
more subject to our direction and modification than ; f it had been estab- 
lished by Native^ themselves ; and this observation, we think, applies still 
more strongly to the allied country of Oudh than to Bengal.*' 

" In whatever degree, also, the indigo trade of Oudh is carried on by 
the capital of Bengal, that is by advances furnished from thence, so far 
the Government of Bengal acquires an additional right of interference in 
this trade, especially if Bengal itself is capable of employing that capital 
in the indigo manufacture.*’ 

** If these observations are just, with respect to Oudh, they will apply 
with still greater force to countries beyond it, not at all connected with us, 
whence, however, we are told not only that much of the indigo exported 
by Oudh comes, but that the profits on indigo raised in those countries 
have furnished the funds for paying formidable military levies made in 
them. As we are certainly under no obligation to augment their manu- 
factures or facilitate their exports, we mu«t think ourselves at liberty to 
decline measures which would have such effects, even though attended 
with some intermediate advantage to Oudh, if those measures were to 
interfere with the interests of our own territories." 

In the year i8t\ the Board of Directors of the East India Company 
directed that no further advances or other pecuniary encouragement be 
given to indigo planters. They considered that “from the laf!gc profit 
that has arisen from the produce of that commodity at the Company's 
sales, the merchants may 1 be able from their own resources to fnake the 
necessary advances for carrying it on.” Thus for about 22 year# (1780— 

• Jcsaore Indigo first cultivated, 1795. 
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1802) the East India Company directly supported the indigo industry/ HISTORY, 
and placed India once more in the foremost rank among the indigo-pro- j 
ducing countries of the world. When pecuniary aid was no further neces- j 
*ary, the Company retired from direct ownership of indigo-factories. 

They, however, continued to make large purchases and to trade in ! 
indigo. In 1806 they directed a mart to be established in Calcutta 
for ready-money purchases in indigo, and they consigned to India test 
samples valued by the W,e brokers 1 ' for the purpose of assisting the 
judgment of our servants in m. k:ng 1 heir purchases/' It was, however, 
subsequently found nccesr* »y to make certain money advances to ir.anu* \ 
facturers from whom the Company ptoposed to purchase the dye, so that j 
a certain amount of encouragement was continued, though direct support j 
and supervision were discontinued. It may he of use to quote here the 
specification of qualities and prices which in 1810 were sent to India : — ; 

s. <i. | 

A. Blue worth per ft ........ 10 o 1 

B. Pmplfj do. ........ 00 S 

C. Vioiet do. ........ 7 6 

D. Copper do. • * . . . . • • .50 • 

The despatch forwarding these valuations gives the results of sales : 
for 1807 to 1809 • 

ft j. d. 

March sal«, 1807 2,02.2,113 <2 an average of . . .86 Valuation of 

September f , ,, 3,091,3- u (V do. . *> 6 i Indtffoin 

March „ 1808 2,652,428 ^ do. . . .56 ! 810 . 

September „ ,, (none arrived in time). 159 

March ,, iHlh) 3,095,19* fr an average of ... 4 7 f 

Ditto Company's „ 28^,502 (e do 56 

September „ 371.370 & do. ... 4 6 ! 

Ditto Company's ,, 98,894 (a, do. . . .511 ( 

"The general average of all which is 5 s. lid, per pound; and as the | 
above term comprises a period when the markets were favourable as well j 
as one in which they were adverse, it may be con*'dercd as a fair general j 
average.” In a " Statement of Advances on the Remittance Plan” the J 
Company is shown to have advanced from 178b to 1804 close on a million j 
pounds sterling towards their purchases. 1 

Even at this early stage of the new' Anglo-Indian Indigo industr j 
however, — an industry directly fostered by the (Government and in which j 
many of its officers traded extensively, or resigned the Company's service • 
to become Indigo planters— difficulties had arisen through the cumpeti- j 
lion of rival concerns. The planters desired that the Company should ! 
prohibit the establishment of new factories within certain limited clisf\nces j 
of those already in existence. The Directors replied that "since the in- ; 
conveniences of which they complain may also have contributed to the ; 
repeated calls made on the Company to relieve the distresses under w hich 
this branch of manufacture laboured, we are the more disposed to wish (Keu^ove r- 
that new enterprises may be undertaken with prudence, and that the . production/ 
cultivators may avoid collisions by friendly correspondence among them- 1 160 

selves, and by mutually restraining their servants from issuing advances ; 
to Chose rayats who may be under previous engagements/ 1 The system of 1 
advances made by the Company to the ow ners of facto^es against annual ; 
purchases was thus not only fully established, but tivt principle was J 
recognised as applicable to the owners of factories in their dealings with I 
the rayats or actual cultivators. At the same time the Company seem 
to have appreciated the advantages that would likely accrue from the ’ 
establishment of native manufacturers. In a despatch dated April 1811 j 
we accordingly read:— "It is expedient that your attention should be I 
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directed to the encouragement of the native growers of indigo being pro- 
prietors of factories, by issuing advances to them in common with Euro- 
pean manufacturers, taking care that the security be sufficiently respect- 
able ; as we fully concur in the opinion of our Board of Trade, expressed 
in their minute of the 28th October 1796, that the cultivation of Indigo 
cannot be considered as decidedly established in Bengal until the Natives 
shall chiefly manufacture it of a quality fit for the European market." 

•‘Upon a general view of the present appearance of the state of the 
indigo trade, we concur in your decision that it is not advisable to establish 
indigo factories upon our account in the territories under the authority 
of the Madras Government; for our apprehension that the market in 
Europe will be liable to be overstocked by the Bengal produce operates 
as more than a counterpoise to the abstract principle which would other- 
wise govern our decision, % rig., that it is our duty to promote new branches 
of trade in any of our settlements to which the soil and climate may 
appear favourable.” 

In a correspondence between the Board of Directors and the Madras 
Government, many interesting facts are brought out. For example, in a 
despatch dated May 1791, the Board approve of the Madras experi- 
ments with indigo seed from Bombay. “ A new sort of indigo ” is referred 
to and a report on its merit promised. The despatch continues — 11 The 
box of Nerium indigo by the same conveyance has been inspected by an 
eminent broker, and the samples valued at from 2s. i)d. to 75. $d. a pound.” 
Reference is made to European indigo planters in Madras, but the spirit 
of the correspondence is a recommendation to discourage the expansion of 
the industry, since the production was viewed as likely sooner or later to 
far exceed the demand. 

By 1837 difficulties had arisen in connection with the relation of the 
zemindars and planters to the actual cultivators. On this subject Lord 
Macaulay wrote a lucid memorandum of the greatest interest, 4#hich seems 
to have had the effect of preventing the Government from interfering, 
except to organise a greater number of courts so as to obviate the incon- 
venience necessitated by the distance from each other of those already in 
existence. Lord Macaulay wrote ” That great evils exist, that great 
injustice is frequently committed, that many rayats have been brought, 
partly by the operation of the law and partly by acts committed in defiance 
of the law, into a state not very far removed from that of partial slavery — 
is, 1 fear, too certain.” Again, 14 The regulation, which gave to the Inaigo 
planters who had made advances to a rayat a lien on the Indigo crop, seems 
to me highly objectionable in principle. But 1 do not conceive that by 
rescinding it the Governor General in Council would give any sensible 
relief to that class of the population whose interests appear to be peculiarly 
the object of his solicitation. The question appears to be a question be- 
tween the planter and the zemindar. It is not easy to see how it can be of 
any consequence to the rayat which of the two may distrain on his crops. 
I nave no reason to believe that the zemindars exercise their power with 
more justice or humanity than the planters.” 

Passing over a space of some thirty or forty years, which seem to have 
been marked only by the continued withdrawal of all official support or en- 
couragement, Indigo next attracts public attention in the troublous times 

which culminated in the Bengal Indigo Disturbances of 1860J67. 'I hese 
may be briefly summarised as the outcome o,{ the system of land tenure 
which prevails in Bengal, in which a rent -receiver* or zemifidar exists 
between the actual occupant of the land and the Government* In some 
cases these zemindars temporarily or permanently sold their rights to the 
owners of indigo factories, thus handing over to the planters a power of 
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dictating that a certain proportion of each holding should be annually 
thrown under indigo. The green produce was contracted for at a fixed 
rate, but while the value of all other crops had steadily improved, the rate 
paid for the indigo plant practically remained stationary. Where even 
the shadow of a legal right to enforce indigo cultivation did not exist the 
system of making advances to the rayat secured compulsory cultivation. 
Money offered at the season of the cultivator’s greatest impecumosity was 
a bribe that few could resist, and it was in the interest of the factory owners 
to secure a maximum amount of indebtedness on the part of the neighbour- 
ing rayats. By the law passed in 1830, but repealed in 1835, failure to 
fulfil contracts could be criminally prosecuted. The effect of that enact- 
ment was to give the stronger contracting party the protection of law, while 
no consideration was shown to the weaker, who might have been forced 
into contracts the full meaning of which he did not comprehend. But even 
without special legislation the system pursued placed the cultivators largely 
at the mercy of the planters if they chose to exercise their power. Com- 
plaints of enforced cultivation of an unprofitable crop on the one hand, 
and of the want of protection against dishonest cultivators on the other, 
became rife. Expensive supervision and protracted litigation told heavily 
against the industry and led to unlawful restraint and assault which in 
certain parts of Bengal culminated in a disturbance that necessitated mili- 
tary protection. A Commission was appointed by Act XI. of i860 to en- 
uuire imo the whole subject, and the Report of the Commission revealed 
the existence of faults on both sides. The Act gave powers to the Magis- 
trate to cnfoice the completion of contracts to grow indigo where advances 
had been made ; but where such contracts were found to have been 
obtained by fraud, force, or unlawful intimidation, the complaint was to be 
dismissed. By Act VIII. of 180S, this special “Indigo Contracts Act M 
was, however, repealed. His Honour the Lieutenant-Governor of Bengal, 
in reviewing the Report furnished by the Commissioners, said .--““Setting 
av.de 1 run vidua! cases having no connection, or at least no necessary con- 
nection, u ith the indigo system, that system is fairly chargeable with a 
very notable portion of those classes of offences the peculiar prevalence of 
which in Bengal has been from the first a blot in our administration. In 
my opinion it is rather the system than the planters individually who are 
to be blamed. It is to the unprofitableness of the cultivation of indigoat ! 
the extn mely inadequate price given for it, under the system, necessitating . 
either a forced cultivation, or the abandonment of the manufacture horn] 
Bengal r.iynty plant, that this and every other evil connected with indigo j 
is attributable. An individual manufacturer could not live upon a fair j 
and free system, surrounded on all sides by competitors who get their raw j 
produce without paving nearly it s full value. That a w'hole class did not > 
spontaneously reform itself from within is not surprising. The chief fault ; 
was in the defective , and I fear I must say the not impartial, admmistra- j 
lion of the law, which allowed such a vicious state of things to exist. 1 tf j 
Difficulties also arose in Behar in 1876-77, and an elaborate enquiry ! 
w'as then instituted by the Bengal Government into all the complaints. But ; 
the charitable action of the planters to thr.r cultivators during the f*"K*'e 
and the kindly way they were then spoken of by the pour in their neigh- 
bourhood, satisfied the Government that no cause for interference existed 
save to put down with a strong hand any violation* c r * he law on either 
side that might come to notice. The enactments that are still in force 
regarding indigo cultivaHon will be found in the Bengal Code, :•«>., Regu- 
lation VI. of 1823, and an amendment to it passed in 1830, as also in the 
Local Act X. of 1836. These provide that if a ra>at by contract takes 
advances to cultivate a certain prescribed portion of land with indigo, he ' 
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can be prosecuted should he fail in his contract, and the person who makes 
an advance on such a contract is thus recognised as having a lien or inter- 
est in the indigo-plant, and is entitled to avail himself of the protection 
of the court should his interests be threatened. These regulations pro- 
vide also for the criminal prosecution of persons inducing rayat* to break 
their contracts, and the punishtnent of persons who damage the indigo- 
plant. On the other hand they provide for the protection of the rayat 
against any enforced cultivation, and give him full power to refuse to 
renew a contract which has just expired. The occupancy rights of rayats 
in possession of land for twelve or more years is fully recognised. If they 
have completed their contracts or are prepared to pay the damages awarded 
by the court for non-fulfilment of contracts, they cannot be compelled to 
grow indigo; still less can they be deprived of their holdings for not 


doing so. 

At several periods the planters have formed associations which have 
since practically been consolidated into the Indigo Planters* Association. 
Important reforms have been effected through the planters mutually agree- 
ing to observe certain rules, and the indigo industry has thereby been 
placed on a more rational basis. But a migration of a pronounced kind 
took place from Bengal, where the action of the Government was found 
opposed to certain individual interests, and it may now be said that while 
the best quality of dye is still produced in Bengal, the chief seats of the 
industry are in Behar, the North-Western Provinces, and Madras. 
The action of Government in removing the import and export duties, as 
also the tax on the green plant, greatly favoured the development of the 
Indian indigo trade. Previous to the 5th August 1875 there was an export 
duty of R3 a maund ; but from that date it became R3 a maund on 
manufactured indigo, and R3 a ton on indigo leaves, while on the 25th of 
February 1880 the duty was entirely removed. Imported indigo was 
subject to a duty of 7i per cent., but irom the 5th August ijjs it became 
5 per cent., and was altogether removed on the 10th March 1882. 

Enough has perhaps been said to convey a general idea of the historic 
facts connected with rhe growth of the indigo industry. The modern 
figures of trade, in another paragraph, will complete the sketch. It has 
been shown that the earliest European accounts of indigo manufacture 
are associated with Southern and Western India. That the trade then 
migrated to the West Indies and America, was restored to India through 
the enlightened, though monopolising policy of the East India Company, 
but was then established in Bengal. Tnat half a century later it had to 
leave some of its most productive areas, through a selfish policy of culti- 
vation, and lastly that a new feature arose in the keen competition of the 
native growers of Madras. An examination of the trade statistics will 
show how vastly more important Madras Indigo has become within recent 
years, thus justifying the far-sighted policy of the East India Company 
in urging the importance of getting the growers to be themselves manu- 
facturers of the dye. If one idea more than another came out pointedly as 
the result of the enquiry of i860, it was that the Bengal planters were ad- 
mittedly paying a veTy low price to the cultivators for a crop, of which, one of 
the seasons of cultivation proved irksome to them, since it prevented their de- 
voting themselves, to their chief food crops. But the cultivators of Madras 
and of many parts of Upper India are not only not oppose^ to growing 
indigo but .do so willingly, since in these regions it not only doe* not conflict 
with, but improves the .food crop with which # it is grown as a valued rota- 
tion. In the reports of occupancy manufacture, highly Remunerative 
returns are given. It would appear to richly pay the grower and manu- 
facturer of small holdings, while it may not be remunerative to a private 
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European factory to prepare the dye alone. But the danger anticipated 
and carefully guarded against by the East India Company, vto., the 
undue production of inferior native indigo, is in full operation to-day ; 
and were the number of the European factories from any cause to be 
seriously diminished, it seems just possible that India might once more 
witness a partial migration of the industry to Fluropean colonies. The 
one saving feature seems to be a wholesale reduction of expenditure in 
manufacture similar to what has taken place in Tea — thus narrowing the 
profits but paying on large concerns. The decline in the price paid in 
England for indigo since 1880 — a decline of fully 35 per cent. — maybe 
viewed as, in pari, the result of the competition within India itself, a country 
which enjoys a practical monopoly in the production of the dye; thougn 
doubtless, the competition of inferior dye-stuffs, and fluctuations in cur- 
rency, have also exercised a depressing influence. The competition of 
Madras, for example, with other parts of India, must have been serious ; 
for within the 25 years ending 1 83 1 -M2 the cultivation has expanded in South 
India over 133*8 per cent, and the exports over 116 per cent., while those of 
Bengal have decreased 3 2 p*T cent. The exports from Madras in 1855-56 
were 2, 852, 713th. while last year (1887.S8) they were 4,794.0441b or an in- 
crease in 3 2 years of 6,8 per cent. From Bengal in the same years they 
were 10,106,708th and 0,781, 52»>lb. The exports from Bengal’ however, 
convey a much less accmate idea of the actual Bengal trade than do those 
of Madras of the Madras trade The Bengal exports include the pro- 
duction in the North-Western Provinc os, and Ouoh. Indigo cultivation 
has seriously declined in the Lower Provinces, though it has greatly expand- 
ed in Behar and the North* Western Provinces. In fact the chief modern 
feature, of the so-called Bengal indigo trade is the rapid expansion of 
cultivation in tracts tinder canal irrigation and the great increase of 
factories owned and worked by natives. Tirhut may be described as the 
most productive indigo ana, as it is also the only trait in which native 
manufacturers have not as yet succeeded in establishing themselves in 
competition with ^Europeans. 

CULTIVATION. 

Soils, Methods, Yield, Cost , and Profit . — The system of cultivation 

C ursucd in the various provinces of India is so nearly alike, that it need , 
e necessary onlv to describe in detail one or two provinces- the , 
notices of tne others being more or less restricted to the indicat >on 
of departures from the general types. Thus, for example, there >re 
three distinct methods pursued in Bengal, characteristic of three import- 
ant sections of the Presidency, * e.. Lower Bengal, Northern Behar, 
and Southern Behar. In Lower Bengal a two-fold system arises trora 
the fact that large portions of the Indigo lands are within the area of 
Gangetic inundation, while in different districts or portions of the same 
district, higher lands that become annually submerged by the rainfall are 
also thrown under indigo. In both of these conditions irrigation is conse- 
quently quite unnecessary, and, the soil being recent alluvial deposit, a 
simple system of cultivation with broad-cast sowings is all that is requ red 
In South Behar (*.*., Patna, Gaya, and parts of Chutia Nagpur) irrigation 
from tanks and wells, and in Sh aha bad from canals, is found necessary, so 
that the system of indigo cultivation, thrre pursued, res* ' Mes very’ much 
that of the North-Western provinces and the Panjdb. In Northern Behar 
(Tirhut, Chavnp&run, Sarun, &c.), a very high class cultivation with drill 
sowings is practised, and although well and tank irrigation is available, 
such aid, owing to the fertility of the soil, is very frequently quite 
unnecessary. To a small extent similar high class cultivation is accom- 

I. 171 


HISTORY. 


Growth 

of Madras 

Trade. 

I69 


Expansion 
In Canal- 
Irrigated 
Tracts. 

170 


CULTIVA- 

TION. 

171 


400 


Dictionary of the Economic 


IN 5 1 5? F ? RA The Indigo Plant of Commerce 

tinc ton a. 

C0LT1VA- plished in parts of Lower Bengal on high lands but mostly as spring sow- 
W0N * ings. 

While, therefore. Northern Behar may justly be described as the 
head-quarters of the indigo industry, some of the districts of Lower 
Bengal, such as Jessore and Nadiya, still continue to produce the most 
highly prised Qualities. The advance of the industry from Lower Bengal 
to the Upper Provinces may, in a measure, be due to the loss of a power 
to enforce cultivation, but the rapidity with which it has spread into the 
new or greatly enriched tracts, under canal influence, would seem to point 
to another explanation-direct gain. It is possible also that exhaustion of 
the soil to indigo, though improvement to rice, may have in some cases 
necessitated irrigation, which was not in every district easily obtainable. 
At all events through the aid of canals, large tracts can now be cultivated, 
during a period when the land was formerly left in fallow, and it seems 
Objection to highly probable that, instead of being exhausted to rice and wheat, the 

JgJJJL | soil is greatly improved by the extra crop. The rayats of Upper India 

•m n would thus seem to recognise in indigo an additional source of profit with* 

' out any serious injury to their other crops. In Lower Bengal, on the other 

hand , the spring-sown crop has to be attended to at the very time of the 
principal rice sowings. It is thus not a favourite crop, since it is less 
remunerative than rice ; but to the planter it yields a very superior quality 
of dye. 

BENGAL. I.— BENGAL. 

*73 ist— North Behar. 


Digging. 

x 74 


i 


Ploughing, | 

175 ! 

! 


Rolling. ( 

176 I 



Sowing. 

SeodZTrUJ, 

*78 


Preparing the Land. — tAi. W. M. Reid (in his Culture and Manufac- 
ture of Indigo) urges the necessity of deep and thorough digoing <iumnc) 
for high non-inundaied lands such as those of Behar. This should he 
commenced as soon as last year’s manufacturing is completed. “ On this 
work of digging deep down will depend/* he says, i# in a great measure, 
the future health and growth of the indigo plant, and it cannot be too 
carefully supervised.” The digging ended, the ploughing next begins* 
The ploughs used are the ordinary native wooden plough with an iron 
ploughshare. Usually five or six ploughs work alongside of each other, 
passing, say. north to south along the field, while a second set work across 
the furrows from east to west. In this way the surface soil is completely 
broken up over the deeper digging which was effected by the hand by 
using the ordinary large hoe or kodal. When the ploughing has been 
completed, the field is next rolled by wooden rollers, of smooth cylinders, 
or constructed with a rough thread like a screw. By this means the 
clods are broken up, and the field levelled. For the purpose of rolling, 
the oldest and most worn-out bullocks are employed which, as Mr. Reid 
explains, M not being smart and active enough for ploughing are put to 
this slow and arduous work in which dead weight tells more than strength 
and activity. After rolling clown the clods, the ground is again ploughed 
up, perhaps three or four times, according to the dryness, stubbornness, 
or clayiness of the soil. The smaller clods which remain are then finally 
broken by hand by gangs of, from 50 to 100 women and children, boys 
and girls, in one long row', who keep up a perpetual din, beaming time on 
the clods wtlh thick short sticks amidst clouds of dust until there is not 
a lump left bigger than an ordinary walnut/* 

Sowing . — Tne land having been thus thoroughly prepared, sowing 
commences about February. For this purpose a seed-drill is used — an 
adaptation from a native implement - specially constructed for indigo 
purposes. This has been briefly described {in Gleanings of Science* May 
16*9), thus The shares cut the furrow, the wheels of the machine 
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turn those of the trough, the slanting holes bored in the wheels of the 
trough, during their passage through the seed, take up each one or more 
seeds (seldom more than one), and, in the downward part of their revolu- 
tion, unload themselves with precision into the hoppers, which lead them 
into the hollow of the ploughshares, which last deposit the seed in the 
furrow and enclose the seed in an instant” Mr. Reid gives a more 
detailed description of the drill, urging that the wheels and trough must 
be constructed of Shisham wood (Dalbergia Sissoo), the latter lined with 
galvanized iron. Tc ascertain the rate of discharge of seed, the number 
of revolutions of the seed-wheels in a given distance is tested and the 
quantity of seed discharged carefully collected in small bags. If too 
much or too little seed be distributed, the holes are enlarged or diminished 
until the desired rate of sowing is obtained. The eight-shared drill is 
that generally employed, but a four-shared to a twenty-shared drill may 
be used. “ After the drill follows an instrument, drawn by bullocks, 
like a long bamboo ladder, which smooths the earth over the seeds, and 
then the lands are left. In from four to five days the seeds germinate, 
generally on or about the third day, and the two first leaves of the plant 
petp forth.” 

Manuring. — As the lands become exhausted by constant indigo culti- 
vation, where renov-ittG;, Is not accomplished by annual inundations from 
the rivers, it becomes essentially necessary to manure. For this purpose 
the cheapest and best material is the sect or refuse plant after the indigo 
has been extracted. This is dried and carefully stacked, as it is not only 
of value as a manure for the higher lands not inundated, but it is the fuel 
used in the succeeding season for the boilers. In Lower Bengal sect 
manuring is not practised, or only rarely so, since the rivers overflow the » 
indigo fields and richly manure them with fertile deposits. In Tirhut, on , 
the contrary, and the upper parts of the province, seet manuring is regu- ; 
larly followed. For this purpose, it is carted to the fields and deposited j 
in neaps in regular lines all over the field, and is then trenched into the ! 
soil. 

Weeding . — By the time the plant is a few inches above ground, weeds j 
will have grown to such an extent as to necessitate weeding. This is done ' 
by a small cutting instrument held in the hand and plunged two inches 
under ground, so as to cut the weeds off without injuring the indigo. The 
weeds should then be carried to the margin of the field and not piled in i 
heaps on the field, by which latter careless process many young indigo i 
plants would be killed. Weeding may have to be repeated until the | 
indigo crop rises above the height of being injured. 

Cutting. — Indigo is ripe when the flowers begin to appear. This 
generally takes place about June— earlier or later according to the nature 
of the season. 

Irrigation.— In exceptionally dry seasons irrigation may be necessary, j 
and in Bengal this is generally accomplished by a slung basket worked ; 
by two men; holding the ropes attached to the Gasket the) throw the water j 
to the higher level. At other times a bucket suspended from a beam, j 
with a mud weight at the further erd, is employed. Occasional:) <* i 
leathern bag drawn from a well by bullocks running down an inclined J 
plane is used. On the bag coming to the top of the well it is swung over j 
tne end of the drain and the bullocks made to step backw«. Is. The bag { 
thus coming to rest collapses and the water runs off. China pumps, j 
Persian wheels, or various steam pumps may also be used, but in Bengal. . 
when irrigation' is practised (which is out rarely), the two first-mentioned j 
methods are generally pursued to raise water from a tank or blind canal * 
flowing from a river v except in Behar well irrigation is rare. 1 
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Carting to the factory.— All arrangements for manufacturing having 
been completed tne planter fixes a day for commencing cutting* The 
lower-lying portions of his estate or plantation are selected for first cut- 
tings. This is necessitated through the fact that the rivers at this season 
(June) are liable to rise rapidly and overflow their banks, when many acres 
of ripe crop may be destroyed in a few hours. This remark is, however, 
more directly applicable to the Lower Provinces than to Behar, where 
inundation only occasionally occurs. The crop is cut with a sickle and 
tied into bundles. When cultivated by the rayats and sold to the owner 
of a factory, it is paid for by the bundle. The size of the bundle varies 
so greatly, however, in the different parts of the country, that much con- 
fusion in estimating the outturn is due to this cause. Most factories use 
a chain for measuring their bundles. As soon as possible after being cut 
and bundled, it is conveyed to the factory, either in boats on the river and 
up the short canal leading to the factory, or by carts. On arrival at the* 
factory it is packed in the stefpino-vat when the cultivators* interest in 
the crop ceases, and the operat'ons of the manufacturer commence. 
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2nd— South Behar — Patna, Gaya, and ShjDUjud. 

Mr. Reid remarks that the system of cultivation adopted by Euro- 
pean factories in the districts of Behar smith of the Ganges, is closely 
allied to that pursued almost universally by the native concerns of Bena- 
res and the North-West Provinces. The soil is non-retentive of moisture, 
and consequently the sowings in Shall ibAd and contiguous districts an* 
chiefly carried on during the rainy season in July, August, and September. 

Seasons of sotting. — The early rain v season sowings arc* called 
Assarhi, , and the crop from these is cut in Srptember-Octobcr. The laser 
sowings have no special name ; they continue to grow throughout the year 
and are reaped in July and August* when the crop is known as the Khunti, 
but that term is also applied to a second year's crop from tne early sow- 
ings. The Assarhi crop is a precarious one, and it is only in years of 
light and favourable Rainfall that it velds a good return— consequently no 
concern in ShihabAd exclusively confines its sowings to June- July, the 
Assarhi crop. Mr. Reid proposes the name t Vunda for the late sowings 
That crop is weeded tn December, January, and February, and is also 
pruned; sometimes a further pruning and cleaning is necessary in April *>r 
Slay. It may bp designated the backbone of the ShAhdbdd indigo culti- 
vation, though often largely supplement'd by the Assarhi crop. Or, 
opium fields there is also a certain amount of Jamana indigo, that is, a 
crop sown in March and April under the asusnriwar system —the rayat 
taking advances of money from the factor} on the understanding that he 
will sow so much indigo on opium lands after the opium season. These 
fields are irrigated mostly from wells, the water being raised in a leathern 
bag through the traction of bullocks made to run down an inclined path. 
The opening of the Sune Canal added a fourth and very important crop 
to Shihab*d, which is known as the Falsest ni , from tKe fact of its being 
sown in the month of February- March. Lands owned by the factory 
(A 'it cultivation) are generally used. 

Manufacitt * — The operations of the factories in SMh4b<5d *hus 
commence in July, and the A ’and a and Jamana crops yield the best 
returns. The second term of faciory work generally commences in Octo- 
ber, during which tuoc the Assarhi and sfccond cutting 4 the Khuntt 
crops are reaped. 

The system of cultivation in Patna, Gaya, and Shdbib&d is very near- 
ly similar to that which will be described under the paragraph on the 
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North-West Provinces, and, indeed, the indigo manufactured in this dis- 
trict is in the trade classed with that from the North-West Provinces. 


C0 T L i8P- 


3 RD— Lower Bknoal. 

The method of cultivation pursued in the Lower Provinces is less elabo- 
rate than in Northern Behar — the nature of the soil and the conditions of 
climate alike operating against the necessity for high cultivation. The 
bulk of the indigo fields are annually inundated, and thus covered with a 
rich alluvial deposit which, even when dry, does not require a rigorous 
method of ploughing and clod- breaking* 

Sowings. — There are two October sowings, and a less extensive though 
highly valued crop in April. As the water subsides in September- 
October from the muddy banks and chart (islands and shallow promon- 
tories in the river bed), the seed is sown broadcast. Ploughing would 
be impossible, but by means of a bamboo or raft of plantain stems, the 
cultivator is enabled to move about over the soft slim) surface and thus 
scatter the seeds. His supply of seed is carried in a water-tight basket 
made by winding rattan canes round and round continuously, each coil 
being fastened hard on the others by ascending ties of split cane. On 
being plastered with cow-dung these baskets are rendered water-tight, 
and they are very durable. Floating on the surface of the water or slimy 
mud the seed supp'j is thus pushed over the field, and the seed scattered 
by the hand as uniformly as possible. By its nu n weight it noon sinks to 
a depth of two inches, and within a few days, begins to germinate. By 
this time in some districts the higher c Jior-lands have dried sufficiently to 
allow of the ladder-iike harrow being drawn over, thus smoothing the sur- 
face and consolidating the soil around the seeds, but such harrowing is in 
most cases quite unnecessary. 

This method of cultivation is in Lower Bengal known as Chttani 
(meaning to scatter) 5 and so far it is very cheap, but as the plants spring 
up there appears with them a rampant growth of weeds, which proves 
a source of very considerable annoyance, and involves a very heavy weed- 
ing expenditure. Sometimes cattle arc turned on in December and Jan- 
uary to browse down the rank vegetation, and in the early state of the 
October sowings little harm is thereby caused to the crop, while a much 
valued concession is granted to the ra\ais. But as the banks of the river., 
of Bengal are often densely covered with the scrubby p!ant,Tamarisk(y/iii* \ 
when this extends over the r/mr-fields fas it only too frequently does), the 
greatest possible anno) ance is occasioned. The roots penetrate, if anything, 
deeper than the indigo, and if not uprooted early, ine crop may often be 
thus seriously injured if not entirely destroyed. By the time the hot weather 
in April and May has come round, the char lands have become ver\ dr) 
and hard. They have split up into great squares or brick-like sections— 
the cracks often gaping two or three inches and penetrating to the tips of 
the roots of the crop. Further growth is arrested, and the plants wither 
up to a crop of thin twigs, with a few sickly leaves. They are, however, 
by no moans killed, and when the rains in June begin tc soften the soil, 
the invigorating moisture of the first showers is carried by the cracks 
straight to the roots, with the result that the siekly-looking twigs at once 
hurst into a fresh vigour and produce an abundant crop of highly valuable 
dye-vielding leaves. 

On more elevated lands the second class of October s. .vings are made. 
For this purpose the land is ploughed once or twice and the Clods broken 
bv drawing the ladder-like harrow (the mnte) over the surface. The soil 
of Bengal being of a more recent alluvial nature than that of -Tintut 
and. Behar generally, a much less elaborate system of cultivation is ncces- 
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sitated. The soil is easily pulverised, but as with the char lands, the seed 
is sown broadcast and not drilled in, which is the method in Tirhut. 
In these higher dengali lands the sowings have to be made expediti- 
ously, for if the soil be allowed completely to harden on the evaporation of 
the surface moisture, it becomes impossible to plough and harrow suffi- 
ciently for indigo sowings until it again becomes softened by rain. Cattle 
are also sometimes allowed to browse over the dengali indigo fields; and 
in April and May they are carefully weeded. 

Mixed Crof>$ with Indigo , ana Rotation .— • Along with the October 
sowings of Indigo the rayat frequently sows winter crops, such as oil-seeds, 
and thus ekes out an additional return of R2 a bigha. Mr. F. O. Manson, 
in his interesting report on indigo cultivation in Rajmehal, mentions two 
sowings, — October and April,— and alludes to the advantages of mixed 
crops with the October sowings. These advantages may be said to be 
twofold : (d) the plants are established in the fields against the time of 
the vigorous growth with the fall of rain; (b) the chief labour of indigo 
cultivation is accomplished at a season when the rayat has very little else 
to occupy his time. The rice crop has been harvested, and the rotation 
of indigo is highly advantageous. The roots penetrate to a greater depth 
than the rice, ana thus while directly improving the soil on the principle of 
a leguminous rotation, the crop tends to break up the soil, and bring a 
greater depth into bearing, but above all an extra crop of winter produce 
is obtained by the same operation. 

The reaping takes place in June, July, and August, or if a very full 
crop, even as late as September. These autumn sowings thus occupy the 
soil for a period of eight months. 

The April or spring sowings take place at the very time the rayat* may 
be said to have their busiest season. They are then anxious to prepare 
their lands for the ausdhan (or spring rice), a crop on which it may be said 
they largely subsist. The interests 9f the cultivator and the ; ndigo-planter 
at that period, therefore, seriously conflict, for to both delayed sowings 
(1. e., of rice in the one case and indigo on the other) would mean a com- 
plete failure. The indigo obtained from these April sowings Is the most 
profitable of all, and a compulsory April cultivation may be said to have 
occasioned many of the serious misunderstandings that arose between the 
rayats and the planters. The cultivators, while willing, as a rule, to under- 
take sowings in October, seriously object to extensive April crops. There 
is, however, one consideration in favour of indigo that seems to have been 
overlooked. While the return is far less than with rice, the labour con- 
nected with the indigo crop is correspondingly less, nor is the crop exposed 
to so many risks. The cultivation consists of one or two ploughing-? 
after showers with light harrowing, both before and after the broadcast 
sowings. The crop requires very little further supervision, and it is ripe in 
June and July ( Ram Stinker Sen , Agricultural Statistics of Jessore, 14 ). 

Profit of Cultivation : Amount of Seed ; yield of Plant and of Dye.— 
In Lower Bengal the bigha of land is a little more than one-third 01 
an acre, while in most parts of Tirhut it is 4,225 square yArds or six- 
sevenths of an acre. The average amount of seed sown to the acre 
appears to be from 20 to 30ft (10 to 15 seers). In the compilation of all 
available information regarding the cultivation and manufacture of indigo in 
Bengal, furnished for this work by the Director of Land Records and Agri- 
culture, only one or two isolated passages allude to the yield b f plant and 
dye per acre. Of Midn^pur M the average yiela of a bigha is said to be four 
tyungUes; a maund of aye is equivalent to about 250 bundles ; and tot) 
higSas yield an average of 3 maunds of dye.” But this life obviously 
incorrect, since by the one statement the yield of dye would be 3'6Jb and 
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by the other 6’7ft> an acre. The bundle of green plant is an ever changing 
quantity, but of Jessore it is said, the yield of dye is 3 to 4, or even 7 maunda 
per 1,000 bundles. Again, in Mr. SherifFs report it is stated, u The vivid 
of dye is about 6 cwts. per i,*x>o bundles (a bundle weighing about 300ft/) 
This would therefore be 1 in 461, and it is probable from this that 5,532ft) of 1 
plant were produced per acre. In Mr. Manson’s interesting report on j 
Indigo cultivation in Kajmchal the yield of plant is put down at 30 to 40 
bundles per acre and the yield of dye at very nearly 12ft) an acre. Dr. 
McCann, in his Dyes and Tans , fortunately devoted much careful ^tudy to 
the Records in the Economic Museum relating to the yield of dye per acre. 
His conclusions have been verified by the writer, with the result that it 
appears safe to take the yield in the Lower Provinces at :o to \2% an acre, 
ana in Behar at nearly 2ufb an acre. 

The cost of cultivation ha® been so variously stated that it is perhaps ! 
scarcely necessary to review all the figures. The differener s proceed mam* , 
ly from the view taken ar to the advantages or otherwise of indigo culti- 
vation. Certain items have been debited or credited in one return and 
omitted from another; and the system of making advances has been 
claimed as a boon or pronounced a curse according to the prejudices of the 
writer. But the system of making advances, however objectionable it 
might be made in individual rases, is a necessary outcome of all produc- 
tion not intended for homestead consumption, and is carried out by Gov- 
ernment successfully in the opium industry. Unless a market exists the 
plant is of no value in itself to the cultivator, and unless plant be available 
the capitalist could not be expected to erect a factory. The planter is re- 
quired therefore either to own or to lease the land, or is compelled to hold 
out such inducements to occupancy tenants as may secure a regular cul- i 
tivation sufficient to support his factory. The fault lies, not so much in ; 
the svstem of advances, as :n the monopoly thereby secured to each cor- j 
corn by whit h the price paid for the field produce is kept stationary, in- j 
stead of being allowed to progress with the increasing value of all other , 
produce. That the price paid until recently was too low there seems no 1 
doubt ; and the thousands of ruined factories now met with in many parts ! 
of the country bear testimony to the natural punishment that befell 
those who either could not, nr would n«/t, correct and reform their system 
of treatment of theravats. The loss to the cultivator, as matters star.*, 
is hypothetical. It is* a loss of the difference in value of the indigo 
ns compared with another crop. The assumption is involved that the land 
could or would have been required to grow that other crop. It r.vght 
fairly be contended that the increased value of agricultural produce is the 
outcome of the multi plicitv of crops brought about by foreign demands.. 
The land is required tor <u fserds, fibres, dyes, food-sturfs &c. The surplus 
not absolutely neccssarv for food crops' would naturally be thrown under 
the most profitable market crop. In man\ parts < f Bengal, white 
indigo was formerly grown, jute has proved more profitable; but ;..:e 
and indigo are only two of the crops b\ which the foreign markets have 
enhanced the value of the Indian soil and extended the area of cultivation 
beyond the good requirements of the people. The subsoquenuompci.'^mg 
influences of indigo cultivation, which cannot be shown on a balance sheet, 
have to be borne in mind, and are fully appreciated by the more intelli- 
gent rayats. The cash advance is a distinct gain, cos ng as it does at 
the time of the cultivator’s greatest impccuniosity. Prosperity is not 
accompanied by increased rent, as is onlytoo frequently the case with the j 
ordinary zemindar. The crop is easily grown and requires little OS no | 
attention, thus enabling the rayat with his limited resources to cultivate a ; 
greater area* Mixed crops are frequently raised on the same fields and ' 
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for these (which afford many requisites of life) the same labour and expense 
would have to be incurred as ’are necessary for a joint indigo crop. The 
rotation of a leguminous stock such as indigo is essentially necessary. The 
roots penetrate to a great depth and draw their moisture from soil 
which the cereals never touch. They tend thus to bring a greater depth 
into bearing. The manure given to the indigo (and debiteato the indigo 
balance-sheet) togetherwith the cultivation producing on the surface soil 
all the effects of a fallow, greatly enrich the soil. It is in fact universally 
admitted that a better crop of wheat or rice is obtained after indigo than 
could possibly have been the case after a millet or other minor food crop. 
While the indigo crop is young, the fields are freely permitted to be used 
as grazing grounds by the cultivators, and as the cattle eat the weeds but 
will not touch she indigo, the advantages of this concession are mutual to 
the ravat and his European neighbour. The presence. of a European 
capitalist in a rural district must also have its advantages. He will at least 
be a less exacting creditor than the village money-lender, for it is in his 
interest to keep his cultivators and their cattle in good healthy condi- 
tion His factory affords employment to a large community w ho are food 
ptirchaMirs, and. even the ravat directly participates in some of the collateral 
advantages, for he owns cattle and carts ana sometimes even boats, and 
gets paid to convey the produce of his tithe of indigo plant to the factory. 

Mr. Collin reports that in Bengal as a whole, the planter pays from 
R12 to R15 a bigha for indigo land, including rent of R ;. Of that 
amount R4 to R5 is the actual cost of cultivation, and something is pnvat* - 
ly paid to the factory servants, leaving a profit to the ravat of from 
R 4 toK 7. The net profit on a good crop of rice on the same field would 
be about K'* to Rio, hut such a crop could not be continuously obtained, 
and if all land were under rice the profits would seriously decline. 
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II.- NORTH -WESTERN PROVINCES AND OUDH. 

In the commercial returns of indigo, the produce of these ,J *|>ro vinces is 
referred to two se« tions — Benares and the Doab. The former includes 
Goruckpive, < ihaiipore ‘ w A/imgarh» Benares, Jaunpnre, and Allahabad, also 
the small tract* of Oti'Lh and fcohilkhand that have indigo; the latter, nil 
places above Allahabad in the inter-fluvial tract between the Ganges and 
the Jumna, extending to Meerut and Saharanpur, and south of the Jumna 
to Jhansi. This distinction is made on account of the difference in the 
quality of the indigo produced in the two regions, and it may be here 
pointed out that the former is well and tank, and the latter canal, irrigated. 
This difference is of considerable importance, for, while the weight of plant 
obtained by canal irrigation is heightened, the yield and quality of the dye 
is lessened" and deteriorated. The valuable communication on indigo in 
these provirces received from Colonel Pitcher, Director of Land Records 
and Agriculture, contains the following brief passages regarding the culti- 
vation of the plant: -“The number of plouohings in the Doab rarely 
exceeds two, but in the Benares Division, indigo fields often receive as many 
as four ploughings. Manure is very seldom used, but when possible indigo 
follows sugar-cane or cotton, and it thus derives some benefit from the 
manures applied to these crops. Experiments in the Government harm 
at Cawnporr show ^hat gypsum is a valuable manure for indigo fsfor other 
leguminous crops. For mdrgo sown in spring (Jamann) the number of 
waterings vary from one to three according *0 the drynrss of the 
weather. Indigo sown at the commencement of the rains {Asarfn) 
receives no watering. As already remarked under “ Rotation,? *• Indigo 
often* follows sugarcane or cotton, and unless kept for seed it i$ generally 
followed by wheat or barley the same year/' Speaking of thefotation of 
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Indigo, Messrs. Duthie and Fuller {bield and Garden Crops, page 4$) 
remark : — ■" The outturn of a rabi crop (wheat or barley) will not be above 
half what it would have been if grown after a fallow in the rains, but it is 
only with indigo that this much can be obtained unless the land 
be manured, the outturn of a rabi crop grown on uninanured land after 
millet or maize being extremely small.’” It is most commonly grown 
alone, as the period of us growlh does not coincide with that of any other 
crop. Occasionally, however, it is mixed with jour or arhar , and is 
surrounded with a border of ca»ior plant, or of son (hemp) more with the 
idea of one crop insuring the other than with any hope of reaping the pro- 
duce of both. A loam is preferred, bur much of the cultivation is on the 
lightest possible sand in trac»s where copious irrigation is possible from 
canal.” " It is essential that the crop be kept free from weeds, and two , 
weepings are the least that are given.” j 

Extended Cnlfnatton in Canal-irtigatcd Tracts; its Effects, — The j 
Director of Land Record® and Agri< ulture in these Provinces observes : — 1 
“ A good deal has been wr tier; during the past few years about the per- ! 
nicious effects of the method of indigo cultivation pursued in canal-irrigated 
districts, d here is no doubt th<.t the abundance and cheapness of canal 
water has enabled the cultivator to grow indigo as an extra crop on lands 
whit h, before the ad* 1 *** of the canal, ordmanly lay fallow after the Khatif ! 
or Raid harvest until tup setting in of the next rams. In the old days, j 
when the sugar-cane or cotton irop had been harvested in January or ' 
February, the <oil had rest h*r several months N\?w an ind>go crop is 
promptly put down, and on being ctr in August is followed by sowings of 
cereals in October or November. The amount of manure received by the 
land is certainly no greater, and frequently less, than what was given in 
former times. Many observers have seen in these faits a dear proof of a 
reckless and soil-exhausting method of cultivation. It may, however, be 
doubted whether tiw piled® are pi .id call) as bad as they at first appear. 
The long tnp-n>ots of the indig > prevent the plant from trrmh : ng on the 
food-supplies of other crops which fo«k»w or precede it. and alter the 
indigo is reaped the decaying ro ts and stalks when ploughed into the 
g’ound constitute a distinct accession of wealth to the surface soil-bed. 
This sefms the only possible and natural explanation of the phenomenon 
that the sterility predicted in canal-tracts from the cultivation of rod go 
has not occurred in any material degree.” 

Seasons , — In these Provinces "Indigo may be sown either in the 
spring (March and April) or at the commencement of the rains. In the 1 
first it is called Jamann or Chaiti, in the second Asarht. The former is ready 
for cutting in August, the latter in September. The stumps of A*arhi 
indigo are often left in the ground till the following rains, when th-.y sprang 
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up again and yield what is known as a Khun ft or Ratoon crop. The ; 
yamana system" is commonly followed in the Doab, but in the Benares j 
Division much of the indigo is sown in June {A sat hi). In some parts of ! 
Gorakhpur indigo is sown in October with Brassica juncea (Indian Mustard, j 
lahi) on alluvial land. The mustard is said to protect the crop in winter, 1 
but the area under this mixed crop is limited. j 

Method of Sowing and Quantify of Seed tr> the Acre . “ Seed i® sown I 

broadcast and is mixed up in the soil either bv pV.ughing lightly with 
the native plough or by parsing the long c loo -cru , her over the field . 1 
The quantity usually applied is 15ft) to the acre. It is essentia! for j 
germination that the land must be thoroughly moist and the seed must | 
not be buried deep.” 

Reaping . — “The plant is fit for reaping just when the flowers appear. 
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It is reaped with sickles, generally on contract, the cutters receiving one 
pice a cwt.” 

The Benares Division of these Provinces is practically an extension of 
the indigo tract of Behar— the most pnxluctive area. In that division 
indigo cult Nation is conducted entirely with well or tank irrigation, but 
west of Allahabad (the so-called Doab of commercial returns) indigo 
follows the path of the canal. Thus '‘in the Agra Division the canal- 
irrigated districts of Etawah, Etah, Mainpuri, and Farukhabad have 
much indigo, while Muttra and Agra, which till lately had no canal- 
irrigation, Ti ad very little indigo. So also Cawnpore, a district of Allah- 
abad Division, with canal irrigation has three or four times as much 
indigo as Fatehpur and the Allahabad Districts. 

Profit of Cultivation ; yield of Plant and of Dye per aero . — In the report 
furnished by the Director of Land Records and Agriculture, the following 
information is given regarding the cost of cultivation : — “The average cost 
of cultivating an acre of Indigo for plant to be followed by a raSt crop 
amounts to R15-8 in the case of Jamana indigo, watered from canal by 
lift, and Rr:*3in the case of Asarhi. The average outturn of Jam an a 
plant amounts to 80 cwt. and of Asarhi to 60 cwt. per acre. * The price of 
plant varies considerably from year to year, and according as the bargain 
is struck at the time of sowing or at the time of harvest. The former is 
called badni ; its price is generally fixed at a favourable rate to the buyer, 
who has, however, to advance the cultivator about half the stipulated value 
of his produce to enable him to get on with his cultivation. The latter is 
called Khusk k ha rid , that is to say, the cultivator has the option of selling 
his produce. The rates paid to the cultivator under the two systems often 
vary more than Rio per cwt. The former system is dying out in man) 
districts, for, though the factory owner apparently gets the plant at a 
cheaper rate, yet he often suffers heavy losses by cultivators leaving one 
village and .settling in another whenever they find themselves in d»*bt. 
In the long run the badni costs him no less than Khush khatid purchase. 
Taking the average price at R35 per too cwt., an acre of indigo yields a 
profit of R12-8 in case of Jamana and of KQ-13 in the case of Asarhi.*' 
Messrs. Duthie and Fuller (in Field and Garden Crops) give the yield of 
plant for Ja mn na 80 maunds per acre and Asarhi a little less the first 
year but equal to Jamana the second, and these authors put down the cost 
of cultivation of Jamana land at R 15-7. Sir E. O. Buck (in Dyes and 
Tans of the North* Western provinces) says: “The outturn of Indigo 
varies s as much as So to 120 maunds of plant per acre may be cut (or 
the factory : but the cultivator rutting for his own rough manufacture will 
perhaps cut as little as 50 maunds of plant, leaving the stalks for seed.” 
Sir Edward gives the cost of cultivation by well irrigation at R41-2, by- 
canal at R23-2, and, including the value of seed raised and of the subsi- 
diary crops, the acre produce is given as worth £47*2, thus showing a net 
profit of R6 in the one case and of R24 in the other. 

As to yield of dye the Director of Land Records and Agriculture writes 
— “The yield of dye varies from 1 5th to ;joJb per cwt. of plant. It is 
highest in years of moderate or light rainfall and lou'est in years of heavy 
rainfall.” There would appear to be a clerical error in this statement, as 
in a further passage the yield is spoken of three maunds of dye from - 
i.ooo cwt. of plant or 1 in 500. Messrs. Duthie and Fuller say the yield 
of d>e varies from 2\ to 4 per 1,000. That woufci be about i in 333 or 
from the acreage yield of plant which these authors give, 18 to 20 lb of 
dye wonld be obtained. In Sir E. C. Buck’# work the opinions of several 
planters are given as to the yield of dye. A vat holding 75 maunds gave 
as a rule 6 to 7 seers of dye, e .g., 14® from 6,ooolb or 1 in 428. Another 
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writer gives his result as 12 seers of dye from 100 maunds, e.g. f \ in 333 : J CULTIVA- 
anothcr 100 maunds of ptant to 8 seers of dye, and still another ug i T10K. 

maunds to 8 seers. One writer gives the results of careful observations ; 
extending over 13 years, in which the mean yield was 1 in 426 for j WU1W ' 
European factories and about 1 in 300 for Native. Mr. Liotard speaks j 
of natives obtaining Jib of dye from 1 cwt. of plant or 1 in 224, while; 

Mr. Reid (in his Culture and Manufacture of Indigo), who says little 5 
of a definite nature regarding the yield of plant or dye in Bengal, gives ! 
the average in the North-West Provinces as 300 maunds of plant « 
to one maund of dye. Speaking of the impure indigo or gad , so largely j 
prepared in the North-West Provinces and many other parts of India (for \ 
local use), Mr. Reid remarks, 100 maunds of plant will as a rule yield the { 
planter 2 j maunds of g&i. He speaks also of one k ate ha bighai about J ! 
acre) as yielding 15 to 20 maunds of plant. From these facts it w r ould ; 
appear that the acreage yield of dye would be about i8fi>. j 


III.— PANJAB, j 

Indigo is said to be grown more or less in all districts except Simla, j 
Kangra, Amritsar, Gurdaspur, Sialkot, Gujranwala, Jhelum, Rawalpindi, j 
Peshawar, and Koh&t, The chief seats of the PanjAb indigo industry are, ! 
however, in Multan, Muzaffargarh, and Dcra,C»hazi Khan. It is entirely j 
£ ,t*n on irrigated land, but a strong prejudice exists against excessive j 
irrigation ; hence lands subject to river inundation are considered un suited. ! 
Mr, Baden Powell gives much interesting information regarding Panjab j 
indigo, and mentions that it is produced in two of the districts above ; 
(Sialkot and Amritsar), which in recent official reports are shown as not j 
producing it. Mr. Baden Powell gives the seed per bigha at 6 seers for j 
the early and 8 seers for the later sowings. The Director of Land • 
Records and Agriculture has furnished a report which embraces the j 
main facts obtained from the three chief indigo districts. On the subject of J 
methods of cultivation he writes : * The land is usually prepared during i 

the cold ska&on after the winter rains. It receives about four plough- ' 
ings before the seed is .sown and none after. The more labour thus ' 
expended the better the crop ; but there is no ploughing for the second ; 
year’s crop obtained off the stems left in the grourd from first year's crop. ; 

Seasons of sowing, — •• The seed is sown from i*: March to 15th May. > 
It is customary to make fresh sowings every year, t sometimes a second \ 
or even a third year's crop Is obtained off the s«me plants. The crop j 
takes from three and a half to four monfhsto ripen More it is cut. To sow j 
the crop the field is first flooded and the seeds trn.n scattered broadcast on 1 
the water. This practice is followed to ensure the seeds sinking into the j 
ground, and that none may remain exposed to the sun. For a month after 
sowing the field is irrigated every third day or until the plants are a foot 
high. Irrigation is then given every eighth or tenth day. When the plants 
are young water is given onlv in the evening, and then only sparing!), fur 
fear of their rotting from standing m water heated its the sun. Even when 
older and stronger, the nicc.st discrimination is required m regulating the 
supply of water. An over-supply causes the leaves to turn yellow. Con- 
tinued heavy falls of ram do much injury and the n destroy the crops* 

" For the second year’s indigo, less* irrigation wi l ! suffice, the crop 
being watered every eighth or *enth day : but the wiring must take . 
place early, if possible by the 151., \pril. 'First year’s indigo requires in 
all from 18 to 20 wale A ngs second year’s only 13 to 14." 

Manure “ is not generally used.’* 

Weeding “ is, however, common either by hand or by causing sheep 
or goats to pasture on the fields.** 
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COLTIVA- Reaping—" Indigo is ready for cutting from 15th July to 15th Septem- 

PANJAB' ber. ^ is in its prime when it has been twelve to fifteen days in flower. 

Reaping. If the flowers fade and become yellow before it is cut. the outturn will be 

215 small. It is cut in the morning and carried in bundles to the vats 

where it remains till the afternoon.” 


SIND.**. ! IV.— SIND, RAJPUTANA, CENTRAL INDIA. AND THE CEN- 
2l6 I TRAL PROVINCES. 

According to Dr. Stocks a portion of the Sjno Indigo is obtained 
from two wild species of Indigofera, t/s. f I. cordifolia, Heyne % and 
I. paucifolia. Delisle ; but the cultivated plant, a rabi crop, is 1 tinc- 
toria. He urged the necessity of an effort to have the plant grown by 
European planters, and seemed to have been confident that Sind might 
hope to recover its lost industry were this done. In a file of official cor- 
respondence conducted in 1851, useful information will be found regarding 
Sind Indigo. Regarding the Khairpur Territory, Mr. J. F. Lester then 
wrote that the indigo season commences with the hhiirif sowings, abojf 
July, and extends over three months. The principal desiderata, he *ay«», 
are u abundance of water” and “a careful and experienced manu- 
facturer.'* It is estimated, he continues, that one kusa of *ecd suffices to 
sow a bigha of land. A bigha produces 12 seers of indigo, which is 
valued at the average rate of R65 per maund or R f-io per seer. Mr. 
George Wood, Collector of Shikarpur (in the papers alluded to above) 
furnishes a most instructive report, accompanied witn plans and estimates, 
of indigo cultivation and manufacture. For a thousand bundles of plant 
Mr. Wood says the cultivator receives and that quantity would 

yield from 6 to 7 maunds of dye. The Commissioner, in reviewing these 
reports, stated that there could be no doubt as to the capabilities of Sind 
to produce indigo. In the Gazetteer of Sind indigo i* frequently 
mentioned, but of the Frontier District of Upper Sind it is said— 
” Indigo was fisst cultivated in 1859, ami may now be considered one of 
its chief products, as the soil of the Ja cobaba d Tauika m several parts 
j is said to be admirably adapted for the cultivation of this dye.” Mr. 

1 Liotard writes of Sind as follow w During the inundation season, 

? generally in May and June, the land being weeded is moistened, 

t is then ploughed two or three times, and the seed, after having been 
steeped in water on the previous night, is sown broadcast. Each acre 
requires three kasas of seed ; after sow ing, the land need not bo watered 
for three days or until the seed germinates. Vegetation having begun, the 
young plants are watered once a week ; and this is continued for ten 
| weeks or till September, when the crop is generally ready to be reaped, 

j A second year’s crop is raised after cutting by watering the old plants 

about thirteen times during the same space of time. In this second year, 

! besides indigo, the seed is also obtained, by leaving at the time of reaping 
j one plant untouched at every four or five feet distance. These solitary 
j plants arc watered for two months more, or till Ihev begin to flower.” Sind 
; indigo is alluded to as the only kind used in the blasik District. It is said 
I to be procured from Bombay and to occur in irregular conical cakes, the 
j better specimens of a good blue but most of a hard black, or pale blue 
j (Nasik Gds.y p . / 70). 

RAJPUTANA. ! Throughout the whole of the records regarding the provinces named 
217 above, repeated mention is made of wild mdigp being regularly used by 

the local dyers. The writer made an effort to procure samples of these 
wild indigoes, and in two instances (from Kajputana) a variety of Teph- 
rosia pauciflora or purpurea was furnished As wild indigo. At Palanpur 
in Gujarat the same plant is reported to be extremely abundant, and the 
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Political Agent is believed to be presently endeavouring to establish there ; CVlTTVUr 
an indigo industry. In Merwara Mr. Duthle found four species of Indigo- i TIO «. 
fem growing wild ; of I. argentea var. coerulea, he says that it is on the : 

Aravalli hills known as nil. The extent to which indigo cultivation is actu- j 
ally carried on in Rajputana cannot be discovered, but in the Gazetteer j 
it is mentioned in a list of the chief hhdrif crops of Bund). In a special 1 
report on the dye-stuffs of Aimir, Pandit Bhag Ram says : “ The j 

average approximate extent of mdigo^cultivation for the last five years 
may be stated at about 5 00 big has per annum. Wild indigo is more j 
or less spontaneous in all the forest tracts. It is cultivated chiefly in j 
the lands of Srinagar, Ramsar, Gangwara, and Kikri by native dyers, to | 
meet their own requirements. In the hill jungle of RAjgarh »t is found 
to grow spontaneously , which would seem to indicate that the land is fully 
adapted to the cultivation of mdigo ; but it is to be regretted that the agri- 
cultural classes take little or no interest owing to the oifficulbes with which J 
the dye is extracted. This circumstance accounts for the scanty supply 
raised in the districts and the total absence of regular indigo factories/* i 
The Pandit then states, however, that the cultivation leaves a “very small i 
margin for profit.* 1 He remarks that it ;s grown on bardni land, which is 1 
ploughed twice or thrice and then levelled. “The seed is sown broadcast j 
early in the month of June, of as soon as the rams set in When the young 
iiMntS are above ground, the grass that grow s with them is weeded out j 
t>y the process of hand-hoeing, which is performed about four times. The \ 
reaping season commences in October. 

Of the indigo of the Central Provinces very little has been reported. 

It is mainly grown in the districts of Sagar, Damoh, Narsmghpur, and 
Nimar, but it seems probable there are not mose than 150 acres annually 
under the crop. The method of cnltiw.ion appears to be similar to that 
in the North-West Provinces in Sagar the sowings take place in July or 
August, and the plants arc cut when they attain the height of 2 to 2 ^ feet. 

In l)amuh and Narsmghpur the fields are ploughed twice in June; the 
seed is sown broadcast. The plants are cut in October, and dried and 
stored. The roots are, however, left in the ground and yield a second 
and a third year crop, after which thev are dug out. In the Upper- 
Godavari, the seeds of the wild indigo, which abounds in this district, J 
are sown at the beginning of the monsoon, and i.e leaves are picked 
during the month of September. These plants viek‘ dye (caves for three 
seasons, and thereafter fresh ground is cultivated. The ground is ploughed 
twice and is not manured. Mr, Liotard, from whose report on Dyes and 
Tans the above passages regarding the Central Provinces have been com- 
piled adds that according to the local officer, “ the leaves of the wild indigo, 
m the neighbourhood of towns and villages, yield a finer dye than the 
cultivated indigo, because the plants grow up much further apart when 
left to themselves and are more luxuriant/* 

The writer has had occasion to point out that such references as the 
above to wild plants may probably, w hen carefully investigated, throw' 
much light on the plant, which might be called the original Sihi of Sanskrit 
authors, but there is nothing t© justify the opinion that they would proveto J 
be Indigofera tinctoria. 
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V. BOMBAY. i 

In 1787, Dr. Hove descntird the cultivation of Indigo in Gujarat as \ 
follows: ** The indigo Has partly intcr-sown w ;rh cotton, and on some l 
plantations with millet and other grains. The lines were divded about 
16 inches from each other, m which the cotton shrub stood pretty thick : 
the above-menttoned grains were scattered without the least regularity. I 
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understood from the planters that they suffer the indigo to grow for two 
seasons and commonly have three crops a year. The first crop was 
already removed (November 25th) and on the lower plantations the second 
was just being cut. The third crop is inferior and is not ready before the hot 
season sets in.** But according to the author of the Broach Gazetteer, even 
so early as 1820, this Gujarat industry had all but ceased to exist. Of 
Cambay it is said, 11 the cultivation of indigo has of late greatly fallen off. 
Hindu peasants dislike growing it, because in making the dye much insect 
life is lost, while the Muhammadans, with whom thisobjection has less force, 
do not till land enough to raise any large quantity. Sown towards the end 
of the hot season, indigo is harvested in August before coming to flower.'* 
Of Kaira it has been reported t “ The small quantity now produced is grow 11 
in light or gordt soil. At the first fall of rain (June) the field should be 
ploughed mo'e than once, and if possible manured. The seed is sown in 
drills from the farphan or drill-plough. After the plants have come up 
constant weeding is required. The crop reaches maturii v in September, and 
in gathering the leaves great care must betaken that they are not exposed 
to wet ** Of Ahmedabad it is said that, owing to the destruction of insect 
life and low price obtained for the dye, the cultivation has almost ceased. 

In the Deccan, indigo seems at the present day to be mainly grown at 
Khandesh. 4 * A two-year, and sometimes a three-year crop, is grown to a 
very small extent, owing to the great expense of preparing it for the market 
The seed is sown in July in carefully tilled ground. It can be thrice cm 
during the rains and lasts two and sometimes three seasons generally without 
being watered. On account of its mixture with wood ashes, Khandesh 
indigo classes gather low. The first cutting takes place when the plant is 
two or three months old : the second year another crop of leaves is cut from 
the shrub, which is then considered useless and is generally destroyed by 
ploughing up the land and preparing it for some other crop. Some culti- 
vators let the plant remain in the ground a year longer in order to get a 
third crop, but the yield is too poor W be remunerative. In the neigh- 
bourhood of Faizpur good indigo is raised in considerable quantities 
bv Gujars.** 14 Formerly large quantities were imported from Gujarat. But 
of late the manufacture of Gujarat indigo has almost entirely ceased, and 
Khandesh indigo now' goes to Surat and other Gujarat markets.** 

The Director of Land Records and Agriculture, in hi> Report for 
i8S$-S6 (J>p. jO •ittdj/), gives a brief history of the Bombay indigo industry, 
narrating the decline from the period of Dr. Hove’s visit to Gujarat. These 
facts have already been indicated in the above quotations from the Gazetteers 
and will be found to have been further elaborated in the paragraph under 
the hcaduig of ** History of Indigo 99 There are certain features of the Bom- 
bay indigo trade regarding which it would have been specially interesting 
to have obtained definite information, not from a historic point of view 
only, but with a possible beneficial influence on the efforts to resuscitate the 
industry. Certain writers allude to I ndi gofer a tinctoria being a wild plant in 
Gujarat. This point has, however, not been definitely determined. At the 
same time it srrns probable that the indigo plant of Western Indio grow n in 
the fifteenth century and earlier wav or may have been a Tephrosia, not an 
Indigofera, and that the plant of later date was, in all probability, Indigofera 
ccerulca. Should this supposition prove Well founded, it would be desirable 
to ascertain whether I. tinctoria is equally suitable to Bombay as to Bengal, 
and if not, what other indigo-yielding j>lant should rather be grown. At 
the same time it is to be regretted that fiore precise information as to the 
methods of cultivation pursued in the districts of Bombay, where indigo is 
even now grown, has not been forthcoming. In one district, Kaira, it is 
drill-sown, a practice carried to perfection in Tirhiit and only occasional*)' 
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followed in the other indigo localities. There may be other peculiarities j COLTIVA- 
still surviving of the early methods of cultivation and manufacture that : 
would prove instructive. It is significant of the migration from Bombay ; BOMBAY, 
to Bengal, that a similar migration has recently taken place from Bengal to . 
the Upper Provinces. In Tirhut and the Benares Division of the North- • 

West 1 Provinces the greatest yield is obtained, and in these regions indigo I 
cultivation is not only carried on more extensively but on more scientific j 
principles. It would thus appear as if Indigofera tinctoria had only just 
reached the region of India most suited to it— a region where there is no , 
record of its ever having been grown by natives prior to the European mo- ; 
dern efforts, still less of its ever having existed as a wild plant. The infer- i 
encc is, therefore, pardonable, that had it been indigenous to India it would , 
most probably have existed from time immemorial in Tirhut and Benares, j 

Experiments in cultivating indigo have recently been made at Junagad 1 
in Kathiawar, and the results seem fairly hopeful. That the Bombay I 
Presidency could produce good indigo seems abundantly proved by the j 
targe exports that once took place— and these the earliest recorded exports j 
of the dye as made by the Honourable East India Company — from Surat, j 
Ahmedabad, and Bombay nearly three centuries ago. j 

VI. — MADRAS. ■ MADRAS. 

i he Director of Land Records and Agriculture has furnished a series , 
of mo^t instructive reports on ihc Madras Indigo industry, from which the j 
main facts given below have been derived. In one of these Mr. Mac-! 
leane. Collet tor of Nellore, writes : — “ Indigo cultivation extends along j 
the east coast from Kistna to South Arcot and inland to Kurnool ana : 

Cuddapah. Cuddapah is the principal district for indigo : next Nellore. 

The crop requires a rich friable '-oil, neither too moist nor too dry. ! 

Bright sunshine favours the development of the dye principle, but fre- ; 
iiuent. rains cause a more luxuriant growth- It is generally cultivated as ; 
a dry crop. In some parts, ,t is sown mixed with millet crops, and after , 
the Utter are harvested, the indigo shoots up. In dry land, as a rule, ; 
one cutting is obtained in October and a second in January. Indigo is 
also, however, grown on wet land. Here two cuttings are certain and . 
sometimes even a third. It is not unfrequently «nwn in paddy fields a ! 
few' days before reaping. On whatever soil sow the crop, so far from 
exhausting, is believed to strengthen the soil. The > rst step in its cul- 
ture is to plough and manure the ground. A flock of sheep is sometimes 
enclosed on the ground. At other times the ground is lightly scattered j 
with wood-ashes, cow-dung, &c., or the refuse of the ind:go plant from 
the steeping-vat. Or its ashes, are scattered over the fields. The seed is 
generally sown broadcast. The plant in favourable damp weather, or 
if lightly- irrigated, makes its appearance above ground in four or five 
days ana ripens in about two months and a half. Great care is taken 
to "weed the plantation thoroughly and to keep the ground moist, but not 
too wet. When the seedlings attain two or three inches, the fields are 
weeded. The leaves arc cut just before the plant flowers, The first | 
cutting takes place when the crop is three months’ old, after which the j 
field is lightly ploughed. The other cuttings follow after intervals of two , 
or three months and are belter than the first. The leaves are not ; 
gathered after heavy rain, as this * ashes ofi from them the farina which ‘ 
constitutes their chief valye.” 

Other two reports give particulars regarding South Arcot, Kistna, , 

Cuddapah, Kurnool, and Vizagapatam. Regarding Cuddapah, Mr* & ry tuUJva* 
Bewail writes <— j Hon. 

Dry Land Cultivation €f After the land has been moistened by { 22X 
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rain it is ploughed and manured. If the April rain is sufficiently 
heavy this is dorte then. If not, in July or August. The ground, 
loosened by ploughing, is allowed to remain unsown for a few days until the 
next heavy showers when the seed is sown in rows by drills followed by a 
roller. It sprouts in about three days. In about a month weeding com* 
tnences, which is done by labourers with a sort oi spud. On dry lands the 
crop is entirely dependent on rainfall. The first cutting is taken from 
three to five months after sowing, the interval being short if rain is 
abundant and frequent, and longer if it is scanty. At intervals of about 
three months after the first cutting of the leaves a second and third cutting 
is taken. It is not usual to attempt to take more than three crops, but 
the plant is allowed after the third cutting to seed.” 

“ Wet Cultivation .— This is either under tanks or wells. Under wells, 
the water supply of which is certain, the cultivation is commenced in March 
or April. 1 he land being constantly under cultivation, if the soil is loose 
the seed is sown without any previous ploughing, which is, in such ca se*., 
thought injurious : otherwise under tanks the land is watered, then 
ploughed and smoothed by a roller. The land is then manured either with 
cow-dung or bv penning flocks of sheep on it for two or three days. It 
is then wateied, and when it has dried again {$ e. y in three or four days) 
the seed is sown. It sprouts m about three days. If it does not do so ine 
land is watered once to make the seeds germinate. The crop is then 
^watered at regular intervals of not less than a week, or more than|twcnly 
days. The intervals depend on the rainfall and the consequent state of 
the soil and atmosphere. Weeding commences a month after sowing, 
and continues at intervals of :i mouth. The first cutting us taken thrte 
or four months after sowing, and the second three months later ; when the 
circumstances permit the crop to be sown early enough, two cuttings are 
taken and the crop is then ploughed in, and a fuixi-crop, usually paddy, 
grown. Indigo is not grown continuously on the same land hut is aitei • 
nated with paddy. The refuse of the indigo-vats is much prized as a 
manure both for indigo and oiher crops.” 

Having thus dealt with the methods of cultivation in ih* two chief indigo- 
producing districts of Madras little more need be said. To complete tin* 
account, however, a few' passages may be here given ftorn Mr. C. Kough's 
description of Indigo cultivation^) the district of Kurnul which maybe taken 
to represent the districts in the Presidency where indigo is of less import- 
ance than in Cuddapah and N cl lore. The plant, Mr. Kough says, is a 
biennial, but is sometimes kept growing for three years. It is sown m 
black cotton unirrigated soil in July and August after the first showers. 
** In such lands it grows luxuriantly, and there, arc often as many as fm 
cuttings lasting into the next season, via., two in the first year and three 
in the second. Indigo is also grown on land artificially irrigated. When it 
is cultivated in paddy land, it is sown in January or February, after the first 
paddy crop has been harvested, and one or two cuttings are made befor e 
the end of the fasli, and a third cutting in July and August. After this 
the stumps are ploughed up for manure and paddy planted ; the ray.it, 
moreover, almost invariably gr ts back tj»c refuse after steeping, and this also 
he uses as manure.” Speaking of the dry land cultivation, Mr. Kough 
further remarks : —** The time of sowipg must be selected with care, for 
the chance of a heavy fall of rain cakii^ the vurfacc of the ground and thus 
preventing the young germs from coming through is considerable, but this 
difficulty having been got over, when once a fair start is attained, there is 
scarcely anv crop more hardy and Icls susceptible of damage by drought. 
It escapes damage from grazing of cattle, sheep, or goats, as none of these 
animals will touch it. Thus the soil, climate, ana season are the three 
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factors that affect the prospects of the crop. The indigo grown on dry 
black cotton soil yields dye of a superior quality. The winter crop yields 
more prolifically than the summer crop. 41 Weeding/ Mr. Kough re- 
marks, 4t is sometimes done by the drill, at other times by hand. 1 he crop 
is cut four months after sowing when the plants begin to blossom, lwo 
acres fair growth yield about three tons in the first cutting, and will give 
four or five cuttings, of which the first and the last are usually the least | 
heavy. ** He gives the cost of cultivation at R 14, the price paid for the : 
produce as R20, and the profit, accordingly, as K6 per acre. 1 

Cost of Cultivation * Yield of Plont and cf Dye .— In the official • 
reports of the Saidapet Farm a slightly improved process of cultivation is 
recommended in which the crop is drill-sown after deep ploughing. The 
danger of the surface soil getting hardened by evaporation after rain, 
before germination sets in, is strongly urged. If the sowing takes place 
in November, the crop will ready for cutting by the beginning of March. } 
An acre at the Farm was found to yield 200 bundles weighing 12,000©, » 
and to be worth to the cultivator about 830, giving K 10-3-0 an acre a? net 
profit. An acre of land yielding 12, coo Mi of plant was believed to afford t 
2 maunds of dve worth K>*>, but the report on Cuddapah quoted above , 
states that a fair yield of dye would be 1$ to 1} maunds per acre.^ Of the j 
K:»*tna distiict it fs said that the net profit per acre on two years cultiva- . 
tion of indigo plant is K2U-S-0. In Nellore loo bundles of p. ant are said 
to give one maund of dye; and in the Kurnul report it is said that ; 
of dye is obtained per cut of plant. In Bellarv, h«;we* or, the yield dye I 
is given as only A maund per acre. The Madras maund equals 24- JMb or i 
in mercantile usage 25ft. It seems probable that these estimates of vie 
of the to the acre of land are very much overstated even were a deduction 
of co per cent, made for weight <>l adulteration. I he \ield .or the 1 resi- 
denev obtained b> dividing the total production b> the ascertained area is j 
only 9*5^ an acre * ar *d * s probably not far from correct. \ 

VII.— BURMA Sc ASSAM. 

In a communication from the Political Agent, Mandalay, dated 1873, 
it is stated that Indigo cultivation was first commented in that part ot ; 
Burma in i**6o, when the King of Burma procure manufacturers from j 
Bengal to teach his subjects tne art of preparing the e. hour factories 
were established. His Majesty required his subjects w sow a third share ( 
of their land within the vicinity of the factories when the land in question i 
was found suitable. It is remarked that “ Indigo t iadc from the Burmese | 
plant, indigenous to the country, is found not to Vie equal to the ben^-u < 
Indigo." Seed was accordingly annually imported. The Chinese mer- , 
chants of Mandalav purchased the indigo pr.xl.ned, and exported it u 
the Shan States and China. It is sard to have WcW k »>" P«4i ; 
maunds. Dr. Mason (Burma a»d Its Beof>lt) says that Judigofers bnctona, • 
the mat-nay or thatt-mai, is much less extensively u.ed as a sjiur , 
blue dye than StrobiUnthes fUccidifolius. the mat-gy". or than Maradenw 
tlnctona. An “ indigenous shrub,” a species of “ lndigofer., he remarks, 
is also sometimes used. . . . t 

In a recent communication on the subject of Indigo -‘There 

Burma, it is said to be grown in the Lower Chmdwm dis *i ' 
are two crops— the wet weather and r ■*- dry w eather crop. g * 

where. The ground is ploughed up and the seeds scattered • 

wet weather crop is sown in June and collected ,n , J u # ^ an ^n member ind 
the dry weather crop is sow'n in October and collected >n December and 
January/* In the Mandalay district it is reported to grow wild and 
the plant is never used for extracting the dye. It is emplt> y 
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by Burmese doctors for the cure of urinary diseases in men and ponies ” 
It may be inferred from this brief notice of Mandalay that the factories 
Started by His Highness the King have since been abandoned. Of 
Tharawaddy the report states that u Indigo is cultivated to a very small 
extent. It is planted in July and reaped in October. The soil is first 
burnt.” In Mergui “it grows wild and is used by the Karens for 
dyeing purposes.” In Amherst “the wild plant is used for dyeing to a 
trifling extent.” In the Eastern Division of Upper Burma “ it grows wild 
extensively and is used medicinally only.” 

It would seem from these brief notices that Burma affords a hopeful 
prospect of becoming a good field for Indigo cultivation. Large tracts 
of rich land arc uncultivated, and were European planters to open out 
factories, an emigration of coolies, such as has taken place to Assam, in 
connection with tea, might be possible, and if so, the cultivation of indigo 
would prove highly beneficial to the country as well as remunerative to the 
pioneers of the new' industry. 

In Assam and Manipur, Strobil&nthes — the Rum — is regularly cultivated, 
very much after the same system as in North-West China. The writer 
look the opportunity, in his Calcutta International Exhibition Catalogue, 
to urge on the Indigo planters the desirability of their experimenting with 
the cultivation of the rum plant as an additional source of Indigo. He 
then wrote: — 4 ‘ In many respects it possesses properties eminently suited 
for a profitable indigo crop, and in China at least the dye is pronounced 
finer than that obtained from any other plant. It is propagated freely 
by cuttings, yields prunings twice or three times a year, and is perennial. 
It would give little or no anxiety to the planter, and if not sufficiently re- 
munerative to take the place ol the Bengal Indigo plant, it seems natural 
to expect that the two plants might with great advantage be cultivated 
together. The rum would flourish on the higher dry tracts and yield its 
crop at the seasons when the present indigo factors is silent.” Sirne 
publishing the above, now some six years ago, the writer has come across 
many facts to strengthen his convictions, and is satisfied that the great* r 
portion of the Indigo of Assam is the produce of Strobilauthes flaccidifohus 
not of Indfgofera tinctoria. 
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Bengal may be said to derive its annual supply of seed from the North- 
West Provinces. The earliest records of the Bengal Indigo Motivation 
allude to this fact, so that it seems to have been «oon discovered that certain 
tracts of country favoured the production of leaf while others were b*'tu r 
suited for seed cultivation, and in fact that a much superior crop of leaf was 
obtained from plants raised from specially cultivated seed than by allowing. a 
few of the shrubs in the indigo fields to ripen seed for next year's sowings. 

In th' report furnished by the Director of Land Records and Agricul- 
ture, Bengal, frequent reference is made to the subject of seed production. 
The following passages may be specially quoted : — 

“The seed grown at Kotechandpur, known also as deshi (*.p,kxall 
seed, is adapted only for high land above the inundation level, requiring 
five or six ploughings. The crop is harvested late, in lessor the harvest 
from Pumeah and dnhi seed going on to September. The Purncah * «■»!, 
like the deshi, is generally used for high land, but it is also adapted f«>r 
chur land. Like the deshi, the Purneah sfced gives a late crop. The srrd 
from Patna and Cawnpore is adapted for chur and dthra lands, which 
receive an annual top-dressing of silt at the time of the overflow of rivers. 
These lands are eitner not ploughed at all, or ploughed only two or throe 
times before the Patna or Cawnpore seed is Droadcasted. The crop » c * 
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ready early, about the middle of June. The Madras seed yields a 
crop even earlier than that from the Patna and Cawnpore seed. But 
this is rarely an advantage. The factory operations are dependent on 
there being plenty of clean water ready at hand, and in May, when the 
crop from Madras seed is ready for cutting, the rivers are still dry. 

“ The price of seed varies very much, from R4 to R40 per maund.” 

The Collector of Midnapore reports : — 

“ No indigo seed is produced here. The rayats are given 6 seers of seed 
for each bigha. Last year the seed cost R 15 a maund : this year only K5. 
The high price having induced many to produce it, the supply was greatly 
increased : hence this decline in price/’ 

The cultivation of seed in the Gya district, and in the Purneah district, 
is reported on as follows : — 

41 Seven seers of seed are sown per bigha in the Gya district. In 
October a portion of the Asarhi and Jamana are left standing for bearing 
seed. The plants are kept apart at a distance of 6 inches for this purpose. 
There are two kinds of indigo seed sown— that grown in the locality 
known as dasi, and that of the North-Western Provinces, known as up- 
country ; the latter being sown more extensively, especially m the chief 
concerns to the south and south-east and south-west of the station of 
Purneah, where little or no dasi seed is sown. The north and north-west 
and of the* district have few working factories, and in these the dasi 

is sown in high lands only. For a seed crop it is grown to the west and 
north-west only; sown in July and August; reaped in December; sells in 
January ; prices vary according to the demand, averaging about R4 to 
i<5 bazar maund.” 

North-West Provinces. — The Director reports as follows on the subject 
of seed cultivation :—“\Vhen the plants remain stunted and do not pro- 
mise to fetch much by their weight they are reserved for seed and cut in De- 
cember, when they yield about 6 maundsof seed <0 the acre. The stumps 
of a Jamana crop are also sometimes left in the ground for seed, after the 
stalks have been cut, and yield about 4 maunds of seed to an acre.” 

Madras . — Mr. H. G. Turner, Collector of Vizagapatam, writes : — "As 
the lands in which Indigo is cultivated are required almost immediately 
after for paddy, there are no opportunities of raising a crop for seed pur- 
poses.” Mr. O. Kough, Collector of Kurnul, reports . — “ Seeds are col- 
lected in January and February from plants sown in Hie beginning of the 
monsoon, and those sown during the previous year. The latter \ ields more 
seed. The plant, when the leaves have been cut after the monsoon is 
over, is allowed to grow for the purpose of yielding seed. With the seed 
the leaves are also collected and allowed to dry, and when the seed is 
separated, indigo is extracted from the dry leaf a* so.” 

DISEASES AND INJURIES. 

In a recent circular, calling for information regarding the Indigo cul- 
tivation and manufacture as presently practised (which the writer issued 
through the Revenue and Agricultural Department 1, the following replies 
were received regarding the above subject • — 

Bengal . — Mr. N. G. Mookerji reported to the Director of Land Re- 
cords and Agriculture that “the crop suffers from the following causes : — 
In May and June indigo plants sometimes drop their leaver This is pro- 
bably due to droughty weather, but is only some plants that behave in 
this way. • 

( 2 ) A green caterpillar, about 1" long, when of full size, locally called 
fpfo/jto&a, appears when plants are mature. The appearance of this cater- 
pillar is in fact a sign of the maturity of the leaf for cutting. If, however, 
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DISEASES. the harvest is neglected for a few days, the caterpillar does great harm by 
eating away the leaves. 

(3) A big geometridae caterpillar, 1 to 2* long, J ¥ in diameter when 
full sized, occasionally appears just before harvest, and does considerable 
damage. The caterpillar may be just noticed some afternoon for the first 
time, and the leaf of a whole bigha of flourishing crop may disappear 
before the next morning. 

(4) High winds, hailstorm, constant loading and unloading after har- 
vest, soaking in water, or any other circumstances that spoils the leaf, 
injures the crop for the dye. To get the best result the largest quantity 
of leaf must be gathered when mature and taken as quickly as possible to 
the factory house. 

(5) The crop is verv liable to blights of different sorts, and is also in- 
jured by extremes of either drought or wet. It is also liable to injury from 
insects at different periods of its growth, to injury from hail, and also to 
injury from severe storms of wind. 

(6) The indigo is a very hardy plant, but owing to the length of time 
required to bring it to maturity— 4 a period extending, in the case of the 
crops sown in October, to from eight to nine months * — it is very liable to 
injury from drought and from the high winds which are prevalent during 
the months of April, May, and June. A very severe gale of wind last- 
ing some days, will almost entirely destroy a crop of indigo, stripping it uf 
its leaf, and consequently rendering it useless for manufacturing purposes. * 

The Collector of Midnapur reports : — “ The crop is liable to very few 
diseases. The spring crop is sometimes eaten by caterpillars and grass- 
hoppers. The autumn crop is too old to be generally attacked by these 
insects. The quality of the crop, however, is sometimes destroyed by an 
untimely drought in June, when all the leaves get scurthed up after the 
plant has once started its second growth, or by excessive rain which wash- 
es the colour out.*' 


i North-West Provinces and OuJft . — The Director of Land Records 

and Agriculture reports that, M In the early part of its growth it is liable to 
# the attacks of a winged insect called Gadiie which feeds on the voting 
leaves. Another source of damage to the plant is continued wet weather, 
which renders it tall and woody without much foliage, and by a kind ot 
etiolation prevents the proper development of the dye property in the 
leaves. V 

Fanjtib . — The Director in this province writes : — “ As above stated too 
large a supply of water is fatal. Heavy and continuous rain is alv» in- 
jurious. The plant is also subject to be attacked by certain insects re- 
sembling blight and by the grass-hopper. But if rain falls in moderate 
quantities the insect dies out. Another disease is also common in its eat her 
stages from the 15th to the 30th day, brought on by excessive heat and 
hot winds, which cause the plant to dry up and wither away. Wet-fogs 
too are very injurious.'* 

AJairas.— Mr. L. M. Wynch, Kistna district, writes : The indigo crop 

is said to be liable to the ravages of several insects, amongst them being 
locqsts, the gongali purugu , and karnbnli purugu (caterpillars). The 
rayats have nr> means of destroying these insects. The Buddi tig id n 
attacks the crop after it has grown up 0 or 9 inches; if this occurs, the crop 
is ruined and has to tie left till the following year." Mr. E. d. Sewell, 
Collector of Cuddapah, in his reply states ttyit, " At the agcoftw'o months 
the plant is liable to be attacked by diseases known as Budidr-rtigave and 
Agui-mandalaputhegnlu. In the forrfier case the leaves turn white, in the 
latter black, and in both they fall off.'* Mr. O. Kough, Collector of Kttr- 
' nul, alludes apparently to these diseases, but he speaks of a thiid fotm : 
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when subject to the first disease the leaves contract and gradually fall off : 
when to the second the leaves turn white and the plant ultimately decays : 
when to the third the leaf is covered with white* matter and the plant dies. 
" While still young, the plant is subject to the attacks of caterpillars. 
They attack it when germinating, when the plant attains a height of 
three inches it is almost free fiom the insect pest." 

YIELD, AND AREA UNDER INDIGO. 

With perhaps no other commercial commodity docs the inconvenience 
of a want of uniformity in weights and measures tell more injuriously than 
with indigo. The Bt'gha of land m Lower Bengal is one-third of an acre; 
in some parts of Tirbut it is six-sevenths ; in the greater part of the North- 
West Provinces five-eighths ; and in many other provinces three-quarters of 
an acre. The factory maund of dry indigo is 74ft iooz. ; the Madras maund 
2 qlh ; the Bombay maund 28lb ; the Government maund for Bengal, the 
North-West Provinces, and the Panjdb, Safe. I n this connection it may 
be remarked that it has been found impossible to discover whether the 
green indigo plant is purchased in factory maunds or in Government 
maunds. j he calculation of y ield of plant to acre has been made on the 
assumption that the maunds of Upper India given by writers on the 
subject are 82th. If this be found hereafter to have been incorrect, an 
a. .edition from 82 to 74$ will have to be made, but this would not affect 
the yield of dye, which is estimated on a relation of quantity to a 
unit. The assumption of the maund being equivalent to a cwt., adopted in 
certain compilations, has led to the greatest confusion and gross misrepre- 
sentation. 

In working out the indigo statistics given in this article, the attempt has 
been made to reduce areas to acres aod weights to pounds, hut the writer 
is conscious he may have made some mistakes from ihe difficulty experi- 
enced with local returns in determining the system pursued by the original 
authors. He has, however, corrected these weights and measures with 
some degree of care, and is hopeful that his results will, on the whole, be 
found to convey a fairly accurate statement of the indigo industry of 
India. With regard to yield of dye per acre of crop the very greatest 
difficulty has been encountered. This has arisen not only from the causes 
indicated above, but through numerous inaccuracies in the returns, and 
from a possible desire to avoid definite statements on the part of those 
most interested. For example, the range of variation of >ield of dye has 
been found to be from 41b to 150ft) an acre. Such a discrepancy is 
obviously duo to inaccuracy in compilation or to want of definite in- 
formation, and not to diffr rentes of climate and soil, or method of manu- 
facture. The writer has arrived at the conclusion that a yield of 12& an 
acre for Lower Bengal (and the other non-irrgated tracts, indeed, 
the greater part of India), and of i 3 to aolb for Behar, and certain 
parts of the North-West. Provinces and of the Panjab, would be fairly safe 
standards. 

It seems probable that the yield of plant per acre is in direct ratio to 
the degree of irrigation, but that the quantity and value of the d\e 
obtained is in inverse ratio. This rather complicates matters, but il 
accounts largely for the greater quantity, though inferior quality, obtained 
from the canal-irrigated' tracts of the North-West Piovukcs and the 
Panjib. A further fact of great importance is that with all Native 
factories, increased yield fb due to two causes; (aVthe extraction from ihc 
plant of a greater amount of organic but non-indigo materials, and (A) the 
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systematic adulteration that is practised. The greater weight of indigo 
obtained from an acre of land by the Native as compared with the Euro- 
pean methods of manufacture has its explanation in these facts, but its 
consequence in lessened value. After a consideration of all the facts 
brought to light by the numerous reports and publications on the subject, 
it seems safe to infer that the proauction of indigo by the European 
factories varies from i in 340 to 1 in 640, the average being about 
1 of dye from 420 of plant. These extreme variations are due to two 
causes— the difference in the dye-yielding property of one year’s crop as 
compared with another, and the difference already alluded to between 
indigo plant from canal-irrigated land and that from non-irrigated land. 
With native manufacturers tne range is 1 in 2 ?o to 1 in 330. Accepting 
these figures as factors to estimate the yield of crop per acre, we obtain 
for Lower Bengal 4,20 X 12 =5, 0401b, and in Bchar and many parts of the 
North-West Provinces 420x202=8,400%. These results are depend- 
ent doubtless on test cases (obtained by well-known factories) ana may 
not be applicable absolutely to every case. On turning, however, to the 
published figures of actual yield of green plant to acreage, it is found that 
the above estimates correspond remarkably. Thus, the average of all 
returns gives the yield as ranging from 50 to 80 maunds, the maximum 
being 120 maunds to the acre. These returns would therefore be 50 x 82 = 
4,100%; 80x82=6,560%, or 120x82=9,840% of green plant to the 
acre of land. The lesser quantity of plant required by the native manu- 
facturers to produce a unit of dye, has been already explained ; and it 
therefore seems preferable to accept the published results of European 
factories for all estimates of outturn per acre. But the application of 
this system of calculation can be made with safety only where the per- 
centage of native manufacturers is low, and irrigation not extensively 
practised. Kor example, it would be unsafe to assume that an average 
of 20% an acre was produced in the North-West Provinces. By divid- 
ing the total recorded production by^the area, it would appear in fact 
as if these provinces yielded only lo*2% an acre. Both in Madras and 
iji the North-West Provinces repeated mention is made of the yield 
being i% of dye to 1 cwt. of plant, or 1 in 224; but such a high return 
can only be accounted for by an adulteration of close on 50 per cent, of 
the weight of dye. Indeed, in many parts of India, a large trade is done 
in preparing and selling the peculiar clays that are mixed with the liquid 
dye, preparatory to its being made into cakes and dried. A much more 
correct estimate of yield is 25% of dye to 73 cwt. of plant, or 1 in 327, 
and that is the yield stated by several writers on the indigo industry of the 
North-West Provinces ; but of course it is the yield of good indigo, not of 
the highly-adulterated stuff. 

Perhaps the earliest attempt to estimate the area of land under indigo 
in Bengal was made by the late Dr. H. McCann {Dyes and Tans of 
Bengal ). His figures were compiled from the reports of local officers 
furnished in connection with the formation of the Economic Museum. 
Dr. McCann arrived at the conclusion that in 1877-78 there were 637,950 
(or as subsequently quoted in round figures, 700,000) acres of land under 
indigo. A more recent estimate published in the Statistical Atlas gives 
the area in 1884-85 as having been approximately 1,300,000 acres, jf we 
apply the mode of testing these figures given above, the Bengal produc- 
tion in 1877-78 would have been thus— *Bchaj 297,716 acres, giving 20% 
an acre, and I-ower Bengal 340,240 acres, giving 12% in acre, or a total 
of 10,037,200%. The writer has no means of analysing the second esti- 
mate to discover how much was regarded as Behar, anahow much l^owcr 
Bengal, but assuming that only an acre was obtained all over, the 
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production in Bengal for 1884-85 would have been 1 5,600,000ft. Accord- 
ing to Messrs. Thomas and Co., the actual production in these years was 
respectively 3,832,605ft or 6ft an acre to McCann's area, and 5,351,806ft 
or 4*1 ft an acre to the Statistical Atlas aiea. It would thus appear that 
either the area as given by McCann and the still greater area in the Sta - 
tiitical AtUw must have far exceeded the actual area of the year* in 
question, or that the average yield per acre must have been about one- 
third of what the writer believes it to be. Applying the test of 1 alb an 
acre for Lower Bengal and 20ft for Behar, the area under indigo m Bengal, J 
calculated from Messrs. Thomas and Co.'s returns, would have been J 
232,682 acres in 1X77-78, 316,^14 acres in 1S84-S5, and 401,302 acres j 
in 1887-88. The average of these acreages is probably much nearer the j 
actual area under the crop than either of the above which have been ac* 1 
cepted as correct by most recent writers. It ib probable that these accept- 
ed areas til Bengal *.ndig«> were dependent on some calculation based on 
the Bengal trade in the dye — <t tv.ide winch drains 00 per cent of the 
North-West, together with a certain amount of the Panjib. Rajputana, and 
Central Province tndigoes. There being no available agricultural statistics 
for Bengal, it may serve a useful purpose to test the accuracy of the esti- 
mated area of 401,302 acres for the year 1887-88. 

According to the agricultural statistics of the provinces of Upper India, 
the following were the areas under the crop during the year 1887-83 : — 


Acres. 

Paniib 75 

Central Ptovinres , 25 

North -West Piovinres 2^8, 7,0 

Oudh « . . . . . . . i8 r *>>i 

Bombay and Smd 4, urn 

Berar ......... 319 

Total . 397,671 
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The bulk of the- indigo produced in cakes is exported, and the Gov- 
ernment returns of exports give the quantities and \alues that left Bengal, 
Madias, Bombay, and Sind. 'lnese will be found tabulated below 
(Chapter on Thoik in Indigo) for the past ten years. To arrive, how- 
ever, at an approximate estimate of the actual Bengal share in the pro- 
duction of the exports, we may analyse last year's figures thus : — 

ft 

From Bengal 1,520 

,, Bombay ... ... 727,328 

„ Sind 336 , 33 r > 


Total. . 10,845,1X4 


The writer believes that, while a production of 20ft an acre occurs in 
many parts of the North-West Provinces and possibly throughout Tirhut, 
for all the provinces (the acreage of which under indigo has been given 
above), a yield of 12ft would be found fairly liberal. For the 3477,6 71 
acres it may therefore be estimated that* 4,772,052ft were produced. By 
deducting that amount from the total exports from Bergal, Bombay, and 
Sind, there would remain the Bengal production, vis., 6,073.132ft* and 
according to Thomas and Co. Lower Bengal and Tirhut produced nearly 
800,000ft more than th&t amount, but of course the whole production was 
not exported, Bengal supplied other provinces and consumed locally a 
large amount. In fact in the table below showing the balance of produc- 
tion over exports it will be seen there remained in Bengal 880,640ft in 
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1887-88. During the past five years the North-West Provinces and Oudh 
have had an average of 397,557 acres under indigo which have produced 
the average of 3,609,020ft of dye or about 10ft an acre. If the estimated 
area of Bengal indigo of 400,000 acres (or to guard against any possibility 
of understating, say 500,000 acres) proves correct, the relatively greater 
production in Bengal, as compared with the North-West Provinces, shown 
in the above figures, must be accounted for by the greater act cage yield 
of Behar, which last year manufactured 5,192,780ft of indigo. 

According to the agricultural statistics of Madras, the Southern Presi- 
dency had last year 501,721 acres under indigo, the exporfed produce of 
which amounted to 4,794.944ft. which (disregarding local consumption) 
would be 9‘5ft an acre. Accepting the estimate of 500,000 acres for 
Bengal as correct, the total area u ndcr the crop fo> all India would, last 
year, have been 1 ,399,39*2 acres The lot a 1 foreign exports were 1 5,640, 1 a81b, 
which shows a total average production per acre of 1 rift, to which must 
be added ihe Indian consumption probably clos£ on 2,000,000ft of dye, thus 
raising the mean acreage production to ic‘6{b. But if the calculated 
acreage and actual yield of Tirhut be excluded, the average yield for the 
rest of India is only 10 9ft an acre; so that in round figures one-tenth of 
the pounds of dye produced is the acreage of the crop. 

In conclusion, the writer would add that, although personally satisfied 
that the above criticism of the published statements regarding yield and 
acreage will be found far more nearly correct than the opinions hitherto 
advanced, he is conscious tjiat he has had to he guided by indications more 
than by direct evidence. Many persons express the yield of dve from pbirf 
as one in so many. Hut applying the factor thus afforded to find the yield 
of plant per acre, in one case it comes out as 2,ooolh, in another as 12.000ft. 
These are the extremes, but In working through many Muh statements 
every intermediate result has been met with. The* yield of dye to acre, 
where given by writers, is almost invar- ably twice as great as the yield ob- 
tained by dividing the total production* of the provim v by the recorded 
acreage. It is thus probable tnat the planters who furnished the figures 
published by Government gave their own results, and that these are far 
higher than could be admitted for an ateragf provincial production which 
included Native manufacturers. This error is, however, minimised in Mich 
provinces as Tirhut or even Bengal as a whoie, where the majority of 
planters and manufacture rs are European*, who conduct their operations on 
a unilorm and scientific principle, so that the rfturn^ published by the few 
may be accepted as fairly applicable to all Messrs. Thomas ot Co., in 
their statement of annual averages, exhibit thr? relative amounts of Native 
as compared to European indig- \ Last year, whih* the latter produced in 
Lower Bengal 20,946 maunds, the former s**nt into the market only 1,834 
maunds. The entire 1 irhiit production of 09,585 maunds is shown as 
European. A very different s. ate of aft airs prevails in the North-West 
Provinces. Of the Benares indigo, Europeans produced 6,515 maunds. 
Natives 5,750 maunds. Of the Doab, the shares were, European 3,120 
maunds, Native 24,000 maunds. These facts demonstrate why it may be 
safe to accept the average of 12ft for Lower Bengal and 20ft for Tirl ut 
in estimating area. While some of the European Hr n, ires factories pro- 
duce as good a result as those of Tirhut, a yield of aolh for these, provinces 
all over would be incorrect, as may be s<$en by the fact that it would re- 
duce the necessary indigo area by fully Onr-half of what is given in the 
Agricultural Statistical Tables of these Provinces. 

SYSTEMS OF LAND TENURE IN THE INDIGO DISTRICTS. 

Prior to the Muhammadan conquests of Upper India the Hindu law 
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and practice was for the ruler (whether king or petty chief) to obtain LAND 

a share of the produce of the land. This share was by Akbar converted 
into a tax or rent, based on an actual survey and settlement, but the assess- DISTrilCTS. 
ro'ent was fixed for only ten years, and was subject to a revision every de- 
cade. In South India (which did not fall under Muhammadan rule till a 
much later period), the Hindu Law prevailed, with the modification that 
the share to be paid to the ruler was often given in cash fixed at the 
prevailing price of produce. In Bengal, the Muhammadan rftlers intro- 
duced the system of farming out the tax collection to certain individuals 
who were sometimes the descendants of the original owners, at others mere 
speculators. During the period of anarchy between the death of Aurang- 
zeb and the establishment of the British rule, every power which be- 
came predominant taxed the land to the utmost, and the system of farm- 
ing out the tax collection was naturally found the easiest and most effectu- 
al mode of tyranny and persecution. The collet tor or zamindar obtain- 
ed the right over a certain district or tract ot land from his being 
the highest bidder, and it became customary to sub-let or even sub-sub- let 
the eamuiduri right, until the land had to support not the Government and 
cultivator only, but two or three sets c,f collectors, some of whom did abso- 
lutely nothing but realise a large personal income. The British ^arly found 
it necessary to reform this system and to restore more or lec* t T »e Mui.am- 
n.adan method of direct taxation, based on what is called a “Settle- 
ment '* of the land revenue. It was part v»f the policy also to < nrourage ' r 
develop proprirlorvhip. But the varieties of land tenure found in cxincref 
gave rise to three distinct systems of settlement, since the general rule h.*d 
to be accept* d that the person who had the highesr existing interest in the 
lard should be held responsible for the revenue. In some * <:ses peasant 
cultivators paid, as they do now, their land rent directly to the State, in 
others they held their lands from private persons who may briefly, though 
not accurately, be described as having been the landlord- Through 
these landlords the State obtained it-> revenue in such cave-. Elsewhere 
village communities h<*!d the lands tn common and paid conjointly the 
revenue. 

Bengal, which early catnc under British rule, w as settled under what Zamindarl. 
is now known as the gtiminJ tti s^tem, 1 he peasants who cultivated the i 23& 
lands were accepted as having a tenantry righ* , but the superior holdeis , 

(the descendants in some cases of ancient fanu'.rs, in others of military} 
chiefs, or only of the farmers of revenue'! were recognised as tax coiled'. rs j 
in perpetuity on fixed or unchangeable rents. Ths svytt m prevails not j 
only in Bengal (excluding On-sa) but in tnc North-Eastern D. struts cf j 
Madras, m Oudh, and in the C entral Provinces. j 

In the greater part of Southern and Western Ir.d’a there *-\as found to Rayatwarl* 
exist no superior class between the Government and the actual cu if vat or,-, ; 237 

and in the village communities certain tannhes or person-. had aiwavs 
cultivated certain fields. The settlement was therefore made vv.th the 
peasants on what is now known as the R.»vt it'^an s\*rcm. 

A third system of settlement, the Ln m lord a was made m manv parts Lainbardarb 
of the country, espeo.dlv in the North-West Proviin es and : n t‘ne Pan ah, 238 
where village communities, more or less united, were found t * ■ held tracts 
of land. On the members of these communst.es uintlv the siit.'r menr 
was made, and these tomnuiiW’cs now re. ogn srd , s havnc p^oprietarv . 
rights, can let the lands they v»o not \\i-h to cult. ’Tito to rcn..et«. but the 
communities, nol.thelenan's. are responsible for the (mve'nment revenue. 

In the RauittViiri provinces village communities *mn onlv the fields thev ■ 
cultivate— the waste lands adjoining belong to Govcrnm.r: and conse- 
quently the revenue mnv be increased by the cultivation of w.i-te lands or . 
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decreased by the non-cultivation of fields formerly cultivated. In gamin* 
dari provinces the village communities are created actual proprietors on a 
fixed revenue for a tract of land whether cultivated or not, and this often 
includes large expanses of waste lands w hich belong to the village. 

The above sketch of some of the genera! features of land tenure has 
been compiled from Mr. W. Q. Pedder's memorandum on the subject, 
and it is hoped that it may convey some idea of the position of land 
tenure at it affects indigo cultivation. It need only be necessary in fact to 
give further a few passages from writers who specially deal with the ad- 
vantages of the one and disadvantages of the other system, in their special 
bearings on indigo. 

Bengal.-- Mr. A. P. MacDonnell, Magistrate of Durbhanga, in his 
Administration Report for the year 1876-77, gives a full account of the in- 
digo cultivation in that district, one of the divisions of what is by planters 
spoken of as Tirhiit. Mr. MacDonnell wrote of the systems of tenure 
and conditions of indigo cultivation : — 44 7 'he cultivation of indigo is either 
* Zer t tt y ' * A ssamivoat , or 4 Khooshgee' It is Zerat when the land is 
in the planter’s sole possession, and the rayat employed on it is a mere 
hired labourer. It is Assnmiwar when the land is in the rayat's posses- 
sion, and when be is compelled (being usually the planter’s tenant) to 
grow indigo on it at fixed rates per high a. It is* Khooshgee when the rayat, 
under no compulsion, grows the plant as a remunerative crop." 

The Commissioner of the Patna Division, in his Administration Report 
for 1872-7 wrote as follows : — 

“ In the northern districts of Tirhut, Champarun, and Sarun, the 
indigo is cultivated, as a rule, in villages let to the planter by the zainin- 
dars, and is either Assarniwar or Nij. Under the former system when the 
lease is completed the rayats attend the factory and execute agreements to 
cultivate a specified portion of their uplands with indigo. The common 
proportion now agreed upon is two to three cottahs per bigha of upland or 
bkit 9 though in some few' factories the«*proportion demanded is larger, 
amounting to five or six cottahs, which it appears was the rate prevailing, 
at least m Champarun and Sarun, before the indigo difficulties in J 867. 
Thg agreement is generally for the same term as the lease. At the time 
of executing it an advance is given, which remains unpaid without interest 
till the end of the term, and during each year the price agreed on to be paid 
for the cultivation is given in advance at the beginning of the year. 

44 The sum paid varies according to whether it includes the rent of the 
land or not, and also according to the size of the bigha. The average 
rate in Tirhut, where the bigha is about 4,225 square yards, is from R8-8 
to 89, inclusive of rent; and in Sarun, where the bigha is the same as 
in Tirhut, it is from R7 to Ro. In Champarun, where the bigha averages 
7,225 square yards, the usual rate is now about R15 ; but up to the last 
few years K12 was generally paid. In all cases the lands tor indigo arc 
assessed much below the average rent paid for other lands of similar 
quality. 

44 In Champarun the rent is generally included in the price paid to the 
rayat, and the same practice is pursued in Sarun, where lands are taken 
from the rayats ; but in the latter district the majority of planters cultivate 
their own lands, and consequently the arrangements made with cultivators 
affect but a comparatively small number. In Tirhut the more usual 
practice is to write off the rent of the land id the factory books, and to give 
the rayat R5 to R6-8 per bigha. 

44 The lands taken, from rayats are retained for three to five years by the 
factory, after which time they are useless for growing indigo, though, 
as the indigo plant has a long tap-root and draws its nourishment prin- 
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cipally from the subsoil, they are improved for the growth of cereals and 
green crops, which subsist upon the upper layer, which has had the 
advantage of a long fallow and of being manured by the indigo leaves. 
In lieu of the lands thus given up, a similar area of other lands is taken 
from the rayats for the rest of the term of the agreement* and in some in- 
stances a clause is inserted that these exchanged lands shall be selected by 
the factory from the best of those in the rayat’s holding. 

‘•Speaking generally the crop may be said in these districts to be 
sown in February, and the cutting and manufacture to commence early in 
July. A second cutting of the khunti crop generally takes place in Septem- 
ber and the land is clear in October, except in the very few instances, and 
these are mainly on the south of the Ganges, where poppy lands are taken 
for the growth of a crop of irrigated indigo. No other crop can be grown 
during the same year : as when the crop is taken off the ground in Octo- 
ber, the preparations for fitting the ground for the next year’s crop are 
begun. The soil best fitted for the crop is a rich loam, with a gtxxi subsoil, 
neither too sandy nor too stiff, and old river deposits not liable to inunda- 
tion give the best yield; but fine crops are also grown in inland villages, 
or uplands or bhit. 

44 In the districts south of the Ganges the system is totally different 
from that above described. ' The cultivation is for the most part tiij, and 
ts carried on in lands leased by the factory from the zamimh'rs or rayats. 
'1 he whole expenses of cultivation are paid directly by the planter, u ho 
employs hi< own labourers and bullocks. The seed is sown a: the begin- 
ning©? the rains, and the plant remains m the ground during two years, in 
each of which it is cut. In strong lands a third year's crop ;s sometimes 
taken; but, generally speaking, the land is given up at the end of the 
second year (when it is said to be eagerlv sought after for the growth of 
green crops) and engagements made for other lands. Many factories 
have running agreements for two sets of land, one of which is occupied by- 
indigo, and the other remains in the hands of the rayats.'* 

North- West Provinces and Otidh . — “The tenure of land on which 
indigo is grown in the North-West Provinces and Oudh does not 
present any special features. The great majority of the factories belong 
to Natives and not to Europeans, and of the Europeans engaged in the 
industry very few grow indigo themselves. The petty cultivator grows 
indigo just as he doe* any other i.rop and sells it to a factory in the neigh- 
bourhood. The particular phr.se w hich the industry has taken in Bengal, 
where indigo is cultivated direct by capitalists on lands Cither owned by 
them or held on lease from the zamindar, is, though not altogether un- 
known, rare in these provinces. Here the motive power most frequently 
employed by the indigo factor is a system of advances to the surrounding 
cultivators. The Indian rayat ran seldom resist a proffered loan, however 
onerous the obligation which it brings ; and once in the factor's debt for 
indigo contracted for and not delivered, he is often compelled to continue 
growing the plant even at unremunerative prices. As long as the rate 
keeps fairly high and seasons are good, the arrangement works well for 
the factor, though he must expect in the best of years to have to write of* 
some bad debts, and is exposed to losses by rayats fraudulently celling the 
produce, which they had contracted to deliver to him. in the < pen market. 
But if the Calcutta rate lor digu drops and bad seasors intervene, the 
weakness of the factory system manifests itself. The ray ats abscond or 
are sold up, and the factor is left with a ledger full of debt - which there is 
no hope of ever recovering. The dangers of the ‘advances * system are 
now fortunately beginning to be realised by indigo dealers, and in many 
districts it is giving way to cash dealings for produce w hen ready to be 
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cut*' (Report by the Director of Land Records and Agriculture). 
Mr. Reid (Culture and Manufacture of Indigo) devotes a special chapter 
to the systems of land tenure in these provinces. He speaks of indigo as 
having " flourished under the liberal Government of the North-West 
Provinces/* He states that his experience is connected with the district of 
Gorakhpur* which he adds “ l emphatically believe to be the direction 
in which the industry of the blue dye , forced out of Behar, will, 
in the near future* compulsorily seek its legitimate development/* All 
disputes, of whatever nature, between landlord and tenant, have to he 
adjusted before the Collector or Assistant Collector, with appeal, if desired, 
to the Commissioner, or finally to the Board of Revenue. Mr. Reid 
reviews briefly the conditions on which land may be held in these pro- 
vinces, but the reader may consult on this subject for fuller details The 
Rent Law Manual published bv Mr. L. W. Teyen. By the provisions of 
the Rent Act (XII. of 1881) the term " tenant ** includes, m addition to 
the cultivators who inhabit the villages and cultivate the lands pertaining 
thereto, the sub-lessees and also the sub-sub- lessees. This tenancy, as 
Mr. Reid puts it, divides itself into four great sections, (a) occupancy 
tenants ; (6} non-oa upanev tenants 5 (r) tenants at fixed rates; and (d) 
ex-proprictar\ tenants. The Lambardari (fi urn *' /.» mbar ** a corruption <>t 
the English word "number** and dor holding) system, it is contended, 
gives to the North-West Provinces, a great advantage over Bengal, sjnie 
every field, plot of grass land, cattle track* and village site has been 
surveyed and numbered. A tenant by reference to the patvtaii (or village* 
accountant) can obtain an absolute statement uf the fields and grazing 
lands over which his tenancy right extends. On this point Mr. Reid add 4 -, 
"The numbering of each field secures the tenant against the shifting 
about or exchange of lands and the confusion consequent upon tln^ 
which obtains, with such miserable results, in Bengal. An occupancy 
tenant is one who has held unbroken possession of the same lands 
under cultivation for twelve years, or who inherited the same by legal 
right. But i gift of land by the landholder confers no occupancy right, 
nor is an occupancy right transferable. But actual occupation of the land 
for a time as proprietor, and afterwads continuously as tenant for twelve 
year*, established the rights of an occupancy tenure Non-occupancy 
tenants are tenants who have not cultivated the land for a term of twelve 
years. These can be deprived of their tenures at the will of the land- 
ouner, on being served by a written notice of ejectment under the provi- 
sions of the Act. Tenants at fixed rates : This class of holdings only 
occurs in the permanently-settled districts, and the term ‘fixed rate',* 
implies the grant of land on terms agreed upon at the se Moment. This 
right is inheritable as w ell as transferable, and the rate cannot be enhanced 
except on the ground of increased value of holding by alluvial deposits or 
otherwise. Ex-proprietary tenants are those who have lost or parted with 
their proprietary rights, but who retain an occupancy tenant right on the 
land, holding the same at a rental of 4 annas in the rupee less than the 
prevailing rate payable by tenant s-at-will* 9 ' 

The above sketch, w hich more immediately concerns the North-West 
Provinces, with slight modifications, is applicable to a great part of India — 
the regions where a ravatwari, or a village settlement, prevails. 

Madras. —The Madras Mail , in an article on indigo cultivation, reviews 
briefly the difference between the tenure of land in the Southern Presidency 
and. that in Bengal. “In Bengal,** the Mail remarks* "everything is 
under the so-called samindari system. The whole, country nas been 
parcelled out into blocks, and leased, for stims far below their actual value, 
to zamindars. These persons do not farnrt their estates but sub-let them 
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in blocks or in detail to renters. Under a system of this kind ii is of j LAND 
course easy for the European to acquire an estate and grow on it indigo, I ‘indigo 
opium, or what he likes; the proprietor will lease to the man who gives him ' DISTRICTS, 
the best rent and is the most punctual paymaster. Under the rayaivaarx 1 h A d» A 5 
system as it prevails in Madras, this Is impossible. Here we have scarcely j 
any zamindars. The great bulk of the land belongs to the Government 
and is let direct to the rayals, who are petty farmers holding on an average 
about 10 acres each. To th«-se acres they cling with the utmost tenacity, 
so that then* is no opportunity for the European to step in and inaugurate 
an enterprise of his own. It is here that the reason why the zamindari j 
system is often called ‘the curse of Bengal * is to be found. Though* 
the country is prosperous, the pe>pta derive but little benefit therefrom. I 
This goes to the /amindars and their sub-renters for whom the people I 
have to work. In Madras, the rayat is independent : he works for himself ! 
and takes all the profits to be derived from his bind. This, it is true, is j 
only small in extent, and he pays a higher rent per acre than the Bengali » 
zamindar, but the whole of the proceeds derived from the land is divided : * 
between himself and his fellow -rayats, and there are f3r fewer middlemen ! 
to be enriched at his expense.” j 

The Collector of Cuudapah.in his report for this work, says : “ There is j 
nothing special about the tenure of land cultivated w ith md.go; tire land- j 
owner and cultivator divide the crop in equal shares.” I‘he Collector of 5 
Kuril il says there is no separate assessment for indigo lands : the tenure j 
for indigo cultivation is not distinguished from that For any other crop. 

'I he Collector of Vizagapatam says : “ \\Y have no particular land tenure | 
here for indigo, as the crop is rai>#*d hv rayats in common with other crops. ! 

The rav<itWi 4 n system is that observed in the Government taluks of tnis • 
district.” But although the Madras system would seem *0 throw a larger I 
share of the profits into the hands •-? the actual cultivator* than is the ’ 
c.iki m Bengal, still the same evils from th<L system uf advances would j 
seem, to some extent at least, to prevail m NJadras. In the Settlement } 

Report of the Cuddapah district it is, for example, stated that “The poorer j 
rayals will not sow indigo unless they are forced to do so by their creditors — ; 
the rich Reddies and Banians, — who always manage to ch at the ray a l } 
of a large amount of the profits which is places *o the credit of interest < 
due on loans.” 1 

MANUFACTURE OF INDIGO. I MA T N U U R F E * C ' 

The process of preparing Ind go from the f ’ant differs but little in the , 24 2 

various provinces of India ■ at least tn the hands of European planters; 
and with larger Native com er ns i, so that a general description may suffice, j 
Departures from the type will be found d.icussrd in the Chapter? on J 
44 The Indigo of Commiw r ” and M The Chemistry of Indigo.” ’ 

Briefly, it may be said, the necessities of Indigo manufacture are — a| 
manager who is methodical, shrewd, ubiquitous, ..:lh a business turn of j 
mind fitting him alike for office routine and the securing of contracts : a j 
liberal supply of good water; an influence, direct or indirei , over the! 
neighbouring cultivators, sufficient to ft uarano e * regular supply of green 
plant; a factory, commonly called “The Concern, ’comprising certain 
vats, machinery, and appliances; and a staff of loyal employ 6s who can be 
educated to carry out f heir various vines tidily and promptly. Space cannot 
be afforded in the pr<^s # 'nf article to treat in detail of every necessity of 
indigo manufacture. The rcspec five duties of the manager and of his army 
of employe's must be left untold. A supply of good water and a regular 
production of indigo plant are necessities without which the Concern can- 
not exist. In the chapter on Cultivation and in that on Land Tenure, 
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the production of plant has been fully dealt with, as well as the difficulties 
which exist in securing a uniform supply. It remains, therefore, to nar- 
rate, as briefly as may be possible, the construction of an Indigo Concern, 
and the manipulation in the various stages of Manufacture. 

It may be remarked that there are primarily two processes according 
as wet ie.g*, fresh or green) plant or dry leaf are employed. 

I. — Wet Plant Process. 

Supply of witter . — Proximity to a river or other unfailing source of 
water is indispensable. In order that the water may be brought on a level 
with the highest vat in the concern, pumps may be "required. The water 
should be raised to a reservoir, sufficient to contain about 10,000 cubic feet. 
It should be there retained for some hours, so as to allow- the sediment to 
deposit, before being used. Muddy water would of course impregnate the 
dye with a quantity of dirt from which it could with difficulty only he again 
freed. Stagnant and foul water is found to impart to the infusion (the 
fecula or mat as it is called) a property which it is extremely difficult to 
conquer — namely, of retarding the process of settling and drying. 

The Vats . — Pipes are required to connect the supply uf water with the 
Steeping-vats, the Beating-vats, the Pulp-boiler*, and the Engines* The 
size of the reservoir as well ns the number of vats is dependent on the 
amount of plant which has to b* annually treated. We may assume a con- 
cern of twelve Steeping-vats, Those are built of brick and port (and-c tune nt, 
and are in dimensions 24x18x5* feet. These should be arranged in a 
row and have in front and below the flour level, a corresponding siries of 
shallower and wider vals(3 104 feet deep) known as the Beating-vats* The 
Stee ping-vat communicates with its Beating-vat by a hole at the bottom 
into which a large wooden plug is driven from the outside. By removing tins 
plug the infusion prepared in the Steepmg-vat is drain* d into the Heating- 
vat. In a similar way the Beating- vat has a number of holes with plug-, 
arranged in a vertical series, which open into a dram. When the fenda 
has been precipitated to the bottom of the Beating-vat these plugs arc 
successively removed so as to draw ofl the useless surface fluid which is 
allowed to run to waste, or is used as a manure for the fields. The sides 
of the Beating-vat are made to curve inwards at the ton so that the liquid 
when set in motion may not splash over. When the surface fluid has 
been carefully drawn otf, the ihickish deposit is raised by buckets arid 
thrown on a strainer. This removes large mechanical impurities. It then 
flows by a pipe to a cistern under the boiler pump, sometimes called the 
Pulp-vat, which has the dimensions of 15 x lo x 3 feet. Before leaving the 
pipe it passes through a second strainer in the form of a cloth or bag bed 
over the end. The mouth of the suction pipe of the pump which dips to 
the bottom of the cistern is closed by a sieve or rose which also assists in 
the process of straining. The infusion is then raised by the pump and 
discharged through a further cloth strainer into the boiler. 

The Boiler should be of thin copper in preference to iron and placed 
in a room instead of in the open air as are the vats. If made of copper 
the boiler heats more rapidity and uniformly, and the indigo is less liable 
to get burned : it also lasts longer and is. therefore more economical, though 
the initial cost is greater. The boiler for a factory of the size described 
should be 25 feet long by 12 feet wide and 4 feet deep; and this will, if 
required, produce 5 maunds (3741b) of dye. As soon as the fecula has 
been discharged into the boiler (or alter the removal of any surface liquid 
that may have formed) a certain quantify of clean water is poured into the 
boiler, a fire is bghted, and the heat gradually raised until it reaches the 
boiling point. For this purpose steam may be employed in addition to a 
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furnace* All the while the pulp is carefully stirred and kept gently boil- 
ing for three hours. A fragrant smell and the formation of bubbles on the 
surface indicate the completion of the boiling process. 

The Table or Drip fnng*vat, — The boiling fecula is now discharged on 
to a table over which a large damp cloth has been spread. The water 
percolating through the cloth is pumped up from the surrounding 
drain and poured over the mass until it passes away in a dark red tint 
without being charged with indigo. In five or six hours on a widespread 
table (or shallow wooden vat) (40 x 10x2 feet) , the major portion of the 
water will have drained away, and the fecula settled on the surface of the 
cloth. If the straining and re-straining does not readily result in the pro- 
duction of a clear fluid, alum water may be poured over the pulp, but this 
is rarely necessary. The pulp should now be scraped together in a comer, 
the clotn folded over, and a weight placed on the top. In this condition 
it should be left in a few hours to cool and drain still further. 

The Press .— This consists of a square wooden box well-fitted and 
covered with a damp cloth or sheet inside— the framework having on ail 
sides numerous perforations. The inside measurement is 42 inches long, 

24I inches broad, and 12 inches deep, and it is open at top and bottom. 

This framework or mould is placed on a strong table, and is provided with 
loose boards for the top and bottom w'hich exactly fit the interior of 
tne mould. It is arranged under a powerful screw which can be turned 
with long levers. The fecula from the table is placed within the box, the 
cloth is folded over the top, and the lid adjusted over all when the screw- 
press is brought into bearing. One turn of the screw is given every now 
and then for about five hours until the mass of indigo in the press, at first 
about 8| inches deep, is compressed to 3 or 3$ inches, or until no more 
water is seen to be oozing from it. The pressure is then removed evenly 
and gently, the sides of the press lifted off and the cake (42X24JX3I1 
inch) exposed. 

CutUngtheCakc.—\i is now marked off into 3 or 3$ inch square blocks, 

each of which receives the brand of the Factory and the number assign- 1 248 

ed to the day's manufacture. The cutting up into cakes is accomplished I 
very often by carrying the slab resting on tne bottom loose hd of the press 
to another room and depositing it in a frame of the vame dimensions which 
has slits on its sides; thus allowing of the cake tx • J cut lengthwise and 
breadthwise, so that by 12 cuts in the former directi n and 7 in the latter, j 
it is broken up into 84 cubical cakes, each 3i inches in size. The cutting , 
is generally accomplished by means of a brass w : »*e stretched between two *, 
wooden handles; but a knife may also be employed. The cubes or cakes ' 
are now ready for removal to the drying house. I 

Drying or Cake House .— This should be a room well ventilated, w ith Drying House, 
means of preventing severe draughts and blasts of dry wind. It should be ; 249 

about loo feet long by 50 feet wide and 20 feet high, and be fitted with 
shelves of a light bamboo framework, sufficiently apart to allow boys j 
to crawl along the shelves. The cakes are carried from the cutter's j 
hands to the drying room and arranged on the shelves, each cake being \ 
turned over from side to side until quite dry. ! 

The Sweating Room . — The cakes are now- conveyed to a closed room Sweating 
in which they are arranged in small walls, each day's manufacture being 
distinctly marked off from the othe . The walls of cakes are next covered 9 * 

over with blankets and dry bran, and the doors of the room secured, 
so that as little air as possible may be admitted. In about fifteen days 
time the sweating process will be completed when air should be let in 
very slowly and the walls of cakes uncovered by degrees, the uncover- 
ing process taking four or five days, A sudden exposure would very 
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probably crack the cakes. This process of sweating improves the brilli- 
ancy and imparts the much appreciated white skin. 

Packing .— The cakes being thus thoroughly dried (a process which 
lasts for aoout three months), they are eacn brushed ana packed into 
specially prepared boxes of well- seasoned wood, each box or** Case” 
being filled, it possible, with the cakes bearing the same mark denoting the 
day of manufacture. The actual number of cakes in the box should be 
registered, and if it be necessary to mix the different days’ manufacture, 
the number of cakes placed in it bearing, for example, No 5 and those 
bearing No. as, &c.. He c., should be carefully recorded 

Action of Steeping . — So far we have followed the fluid from the steep- 
ing-vat till it is ready for the market, and in doing so we have briefly 
alluded to the main features of the indigo factory. It is necessary to 
return to the steeping-vat and discuss the process by which the fecula 
is extracted and manipulated. The manager, having seen that all the 
necessary repairs have been made on the factory, that the vats are dean, 
the reservoir full of clear water, the pumps and machinery in good work- 
ing order, the carts and oxen, or boats, in good condition, and the culti- 
vators ready to cut the crop, fixes a day for the commencement of 
operations. The plant is ready, on the flowers having begun to form. 
The stems are cut within a few inches of the ground, baled into 44 bundles/* 
and carted off to the factory as soon as possible. The plant is measured 
or weighed, and stacked in the shade until the afternoon, when the pack- 
ing of the steeping-vat commences and must be completed before night- 
fall. Much difference of opinion prevails as to the best method of pack- 
ing the steeping-vats. The most general way is to arrange the bundles 
in two layers, one standing on the floor on their stump ends, the other in- 
verted so that the tips of two below embrace the one above, and all the 
young leaf-bearing parts are thus fixed in the middle of the vat at a uni- 
form depth. Most planters hold, however, that the method of packing 
is immaterial, so long as two conditions are observed : (a) facility for the 
fluid to drain readily and completely through the tap ; (Z>) uniformity hori- 
Jton tally, so that when the beams used for fixing the plant are brought to 
bear, tney may press the plant to the same depth. 1 here should always 
remain some six inches to allow of the rise of the water above the high<«-t 
part of the plant. By means of beams and levers acting on the side of 
the vat the plant is firmly fixed and compressed. Wnen this has been 
done water is allowed to flow into the vat until the plants are nearly 
covered. 44 The night being moderately fair, and the plant good and not 
inundated before, in nine or ten hours it will generally be ready to draw 
off. Now see” Mr. Reid remarks, 44 that your people are ready ami 
have the beaters thoroughly washed out before use. Those who aim at 
making extraordinarily fine blue, steep a much less time, and generally 
lose a considerable portion of their produce, and not unf 'quently make 
their indigo of too light a colour for general use. As the fermentation 
goes on, air bubbles rise upon the surface of the water, until at length 
the vat has the appearance of a broccoli head ; now watch carefully the 
ebullition of the vat, and the moment it begins to subside and sink down 
in the steeper, let of! the liquid, and you will generally be safe. If it runs 
out a bright straw-colour, tinged wiin green, the indigo will be fine.; if a 
strong madeira colour, good ; if of a very pale straw-green, violet ; and 
dirty red, bad (coppery). The first indicates good steeping, the second, a 
little too long, the third not enough, and tne last, overdone. This will 
be your guidance, attending, of course, to the state of the weather, to 
steep longer or shorter, according to the quality of indigo you wish to 
make” (ff\ M* Reid, Culture and Manufacture of Indigo). Thus the 
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plant is not only macerated in water but fermentation of a vigorous nature 
is set up in the steeping-vat, for the fluid rises up from 6 inches to one 
foot* an expansion that has to be provided for by not completely filling the 
vat. In the morning the temperature of the vaster is found to stand at 
85° to 90* Fahr. After the fluid is run off into the beating-vat the plants 
are green but have lost about 1 2 per cent, of their weight. The indigo 
refuse (sect) is removed to a short distance and dried ana stacked. It is 
of great value as a manure to the fields, and is also invaluable to the 
planter as fuel for his next year's operations. 

Beating and its Effects .— The fluid having been run from the Steep* 
ing, to the Beating- vat, various contrivances are adopted for beating 
it, in all of which a two-fold object seems to be attained : {a) the liquid 
is subjected to the action of the oxygen of the air ; (b) the panicles of 
the dye-stuff are consolidated or aggregated into sufficiently large par- 
ticles to facilitate their rapid precipitation. That the fluid obtained from 
the steeping-vat is not blue-indigo seems very generally accepted, and 
it is accordingly said that the beating oxidises it, hence several chemical 
processes have been patented for directly oxidising the fluid and thus j 
lessening or dispensing with the necessity for beating. The fact that oxi- ! 
dising agents ao actually facilitate the precipitation of the blue dye-stuff 
seems to prove that combination with oxygen is necessary before the 
gutnish fluid of the Steeping-vat can be converted into the blue fecula of 
the Beating-vat. It would, therefore, appear that the steeping and ferment- 
ation ultimately result in the formation of the substance known as white-in- 
digo — a compound that contains one atom more hydrogen than blue-indigo. 
An atom of oxygen combining with two atoms of hydrogen (derived from 
two proportions) would form water and thereby reduce or reconvert the 
white soluble indigo into the blue insoluble compound which is the essential 
property of the indigo of commerce. It has to be admitted, however, that 
no chemist has actually subjected the materials of the indigo factory to 
analytical test, and that the above explanation is based, therefore, on the 
results obtained under similar circumstances with other plants than Kadi- 
gofera tinctoria. If the fluid obtained from the steeping-vat contains, 
before beating, the substance known as white-indigo, a piece of cloth 
dipped in it and then exposed to the air should rapidly show that it has 
been dyed with indigo. In a further chapter, the chemistry of indigo and 
the explanation of the dyers’-vat, will be discussed ; but in concluding this 
brief allusion to the formation of the blue fecula, it may be said that if i 
the fluid of the steeping-vat does not contain wHte-indigo, but only finely 
divided blue-indigo, the beating can exercise no oxidising influence what- 
soever, and the patent processes that liberate oxygen within the fluid 
must in that case have, like the cruder methods of beating, only a mecha- j 
nical, not a chemical, action. | 

The simplest form of a Beating-vat is that used by the primitive dye 
manufacturers. The plants having been steeped in a large earthen pot 
are removed, and by means of a date-palm leaf. or other such substance 
the fluid is lashed about until the change takes place from a green to a 
blue precipitate. About this time a certain quanta* of lime w'ater is added ( 
which is supposed to facilitate the precipitation. The contents are set aside ; 
to allow of slow evaporation of the water, and when quite thick and almost ! 
dry a lump of lime is generally use*? to close the mouth of the jar unt.l , 
such time as the dye-stuff is to be utilised. This in principle is the pro- j 
cess formerly pursued by European planters, and by most of the smaller j 
factories even at the present day. The fluid havi ng been drawn *rom the 
steeping- into the beating- vat, from 10 to 12 men are sent into the fluid 
twhich is sufficiently deep to rise to about their ivaists) and, standing in 
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two rows facing each other, they commence to lash the fluid with wooden 
oars or staves, or simply by means of their hands. At first slowly and 
regularly, but as the froth forms and then begins to disappear, the rapidity 
testing increases until the liquid is often made to rise in a great wave 
between tne beaters. The higher the fluid is raised into the air the better, 
so long as irregular beating does not cause it to lash over the sides of the 
vat and be thus lost. At no time, however, should the beating be violent 
or spasmodic, but the beaters may slowly move to right and left, thus 
giving a greater impetus to the movements of the fluid. Violent beating 
is thought to break the grain of the forming dye too much, and the steadily 
increased motion is held to prevent coarse grain forming. The exact 
period of bearing cannot be arbitrarily fixed, as it depends on the degree 
of fermentation that took place in the steeping-vat,and the temperature and 
the humidity of the atmosphere. In about two to two-and-a-half hours 
the froth will have disappeared, the vat will have passed from bright to 
dark green, then purple and ultimately to dark blue. Before the order is 
given to discontinue the beating, a smalt quantity of the fluid is taken up 
by the dipper from near the bottom and run on to a white plate. If the 
grain readily settles at the bottom forming a sharp edge between the 
sediment and the fluid, the beating may be considered as satisfactorily 
accomplished. At this stage it was the habit (and in some factories is so 
still) to throw into the vat a quantity of lime-water (about 6 crisis 10 to 
12 gallons). Instead of using lime-water to complete the precipitation of 
the dye as it is called, a more favourite and modern process consists in 
allowing a quantity of pure cold water to be discharged on the surface of 
the beating-vat from pipes arranged on the walls around the circumference. 
This ready supply of water is also of advantage in washing out the vat. 
The explanation may be here offered that the effect of the discharge of 
fresh water into the bcating-vat may be to cause the decomposition of the 
important soluble substance which has been derived from the plant by 
simple maceration. In a further chapter it will be explained that by the 
action of water this substance splits into indigo-blue and sugar. The 
fermentation employed apparently reduces the indigo-blue to indigo-white, 
'hence necessitating the beating ; but should any proportion of the soluble 
glucoside obtained from the plant remain undecomposed, this would prove 
highly injurious in the boiler, since by heat, it is known to give origin to 
browns, reds, ficc., that depreciate the value of the dye. The beaters arc 
now told to walk round the vat about a dozen times so as to give a rotatory 
motion to the contents, afterwards to rapidly jump out. In two or three 
hours after beating according to the state of the weather, the indigo w?Il 
have settled to the bottom ana the surface fluid may be slowly drained off. 

It seems to be universally admitted that the beating oxidises the infu- 
sion. If the oxygen combines with the indigo instead of with other 
organic materials, we must assume that the indigo (or a certain proportion 
of it) exists in the condition of white-indigo. The chemistry of the sub- 
stance clearly shows that no other indigo compound can be made to com- 
bine with oxygen. It was formerly held that carbon was removed by 
oxidation from the compound that wps thus reduced to indigo. This 
view seems opposed to the chemistry of the substance, and carbon, if 
liberated, is not derived from the soluble glucoside (obtained by the 
maceration of the indigo plant), the compound which, by decomposition, 
forms indigo. Many writers still hold, however, that carbonic acid is 
liberated g and, if so, it must be viewed as a secondary product of the 
fermentation, but one not derived frofrn the substance which ultimately 
affords indigo. The liberation of carbdhic acid, it is held, is the cause of the 
froth observed both in the steeping- and the beating- vats. The use of 
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lime, at the close of the beating process, is regarded as destroying the 
fermentation, which, if still existing in the fecula, would cause destructive 
changes during the period of subsequent manufacture. The boiling which 
follows is viewed as liberating volatile materials, expelling air, oxygen, 
and carbonic acid while at the same time coagulating the albumen and 
concentrating the pulp. 

The writer, while endeavouring to criticise the various opinions that 
are held regarding the reactions and decompositions that take place in 
the manufacture of indigo, must not be viewed as advancing any peculiar 
theory of his own. The literature of the subject establishes two entirely 
antagonistic ideas, the one followed by the actual manufacturer and the 
other inculcated by the chemist. In the absence of the results of a chemi- 
cal examination of the products of each stage of manufacture, in each and 
every modification of tne process, it has seemed to the writer that the best 
course for him would be to exhibit the arguments in favour of, and the 
defects in, the practical and the chemical methods of indigo manufacture. 

Instead of using men to beat the liquid of the oxidising-vat (as it is 
sometimes called) various patent machines may be employed. For this 
purpose, for example, the ends of the vat are rounded, and on the bottom 
along the centre lengthwise is formed an interrupted ridge upon which is 
adjusted two paddle wheels. These are made to revolve by steam power 
and a free circulation of the liquid ts thus set up, the rapidity of which 
may be controlled with the utmost nicety. By another process air is forced 
through the fluid, or by still another method it is conveyed to the particles ; 
of white-indigo by centrifugal force. To discuss all the patents that J 
exist would take greater space, however, than the writer has at his dis- i 
posal. So also, for example, various patents have been granted for chemi- I 
cal inventions in which the liquid botnin the steeping- and beating- vats is J 
brought under the influence of direct oxidising agents. Certain proper- j 
ties have been claimed (and planters have been found to substantiate ; 
these claims) for patents in which ammonia, alum, nitre, caustic soda, ; 
essential oils, &c., are added to the steeping- or beating- vats. If ferment- j 
ation be a practical necessity of the isolation of indigo from the plant, such j 
patents arc probably fully justified, but the chemist holds that fermentation 
is not a necessity, that simple maceration in cob' >r hot water slightly . 
acidulated extracts from the plant a soluble glucosic> which, by the action I 
of water alone or still more readily in the presence of acids, splits into 
indigo-blue and a form of sugar. For ihis decom position neither oxygen 
nor alkalies are necessary ; indeed, the latter are highly injurious, as they 
cause, at certain temperatures, a decomposition of tne glucoside from 
which indigo-blue cannot again be prepared. 

In condudingthisbricf review of the various stages of manufacture and 
of^ the probable reactions which take place, it may be remarked that Mr. 
Richard Olpherts has patented several mechanical improvements that 
seem of much value. He proposes that the dye yielding parts of the piant 
only — the leaves — should be introduced into tlic Steeping-vat. For this 
purpose he has large iron-wire cages constructed so as to fit carts 
and so many of them to accurately fill the va.. I hese arc taken to the 
fields, charged with leaves as tightly packed as possible, and conveyed to 
the factory. They can then be lowered into or raised froit* the vat with 
great ease, while the leaves are ht‘J at a given depth in the water until 
the desired infusion has b%en obtained. Each cage may then be raised 
and placed on a platform over the vat, where it may be washed out b> 
having the leaves trodden on, while clean water is being poured over. 
The patentee claims several advantages which arc, as it would appear, 
borne out by a chemical study of the substances obtained. A lesser 
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volume of water relative to the bulk of dye-yielding material is necessi- 
tated, which has its advantages chemically and mechanically, while fer- 
mentation isrrore under control. From the writer's theoretical convictions 
he would add that the lessened fermentation is probably an immense 
gain, but the process might be still further perfected by slight improve- 
ments having in view the prevention of fermentation entirely. On the cages 
of leaves being removed, the beaters are sent into the steeping-vat, and 
after a degree of beating, the surface fluid is drained into the ordinary 
bcating-vat. It is there subjected to a further beating* whereby a propor- 
tion of indigo is recovered which, Mr. Olpherts affirms, is, by the ordinary 
process, allowed to run to waste. The sediment from both tne upper and 
lower vats is next carried to the pulping-vat, and for most of its stages of 
subsequent treatment, Mr. Olpherts appears to hold patents for methods 
of his own. The advantages of Mr. Olpherts' system have been com- 
mended by Professor Ohurch, who appears to have examined his 
improvements. It cannot but be regretted, however, that a chemist of 
eminerre has not reperformed the analysis of indigo with special reference 
to the various processes in use for its manufacture, since it has to be 
admitted that the industry is still in an experimental condition, instead of 
having matured into one, in which, like soap and candle-making, every 
stage is dependent on some ascertained chemical fart. 

Messrs* Geneste and Akitt have obtained a patent for a process of 
using boric acid in the steeping-vat. They an mini for the advantages they 
claim by affirming that two classes of organisms are always present in the 
water of the steeper and that these set up two kinds of fermentation. I he 
one resulting in the decomposition of Indican into indigo-while and sugar, 
and the other probably without the production of any indigo-white what- 
ever. They also profess to have discovered that bone acid acts as .1 
Selective antiseptic preventing the latter injurious fermentation. Hut 
this explanation of the action of bwric at ul would seem at variance m ,th 
the established chemistry of Indtcan which, according to Schunck, cannot 
by an\ reaction split into indigo-white and sugar, and there would M» m 
nothing to justify the property of a selective awiseptic which the patent* es 
attribute to the acid they employ. Had they recommended the use .m 
antiseptic acid that would prevent fermentation and thus allow of 

the steeping-vat liquor being boded, their process, m the writer's upm-op, 
would have been in keeping with the chemical natuic of Inriican, but it .■» 
possible the native process of using Eugenia bark may be found quite a* 
good as the boric acid. 

II.— The Dry Leaf Process. 

Instead of rapidly conveying the bundles of freshly-cut plant to the 
factory, ns pursued in Bengal, in Madras it was formerly very general, 
and to some extent it is still, the habit to dry the leaves before 
maceration. An inferior quality of dye is said to be produced hv th^ 
system, but it has the advantage of being suited to the neces^tir* of 
small growers who are themselves manufacturers. Factories of a primi- 
tive kind are built by speculators, who hire these out to the grow* rs. 1 he 
dry leaf may ha\e»n < nnvquentf t<* be tarried to a distance, or only nee 
fa* toi y existing in a district, eat h grower may have to wait his turn o: b.mg 
al dr- to engage ; t. The plant max have to he cut win n tl is npe, but h\ tae 
dry leaf process tt can be manuf.ui nfc«l at l^c Conxenience of the owru 
In the official report fu? wdied h*f tins work by the Madras (im»r- 
meat, the following description is given o! the dry leaf system : “IN 
dry -li af process is carried out m the flame way as the grtcn-leaf, e' c *’ < T i 
that the plant is cut, dried, and threshed to collect the leaves separate.}, 
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and these are sold to the manufacturers by weight or by measure. When I 
kept dry, the leaves undergo, in the course of four weeks, a material ' 
change, their green tint turning into a pale blue grey, previous to which ! 
they afford no indigo. The dried leaves are infused in the steeping-vat, 
with six times their bulk of water, and allowed to steep for two hours, with 
continual stirrinjg, till all the floating leaves sink. The fine green liquor is 
then drawn off into the Bcating-vat. In this method the fermentation of 
the fresh leaves, often capricious in its course, is superseded by a much 
shorter period of simple maceration/* The Collector of South Arcot 
writes i “ I may say that the dry-leaf process is more largely resorted to 
in this district than the fresh-leaf process of manufacture, seeing that the 
cultivation is carried on chiefly in the dry season, when very little moisture 
is retained in the leaves ; should, however, there be rain at the time of 
cutting, the fresh-leaf process necessarily takes place/’ Most of the 
Madras reports allude to ihe leaves as being used whether by the dry or No FermenU- 
wet process. It thus seems probable, that as in Mr. Olpherts’ process tlon. 
described above, a much less amount of fermentation is involved than in j 269 
Bengal ; indeed, when the leaves are boiled ar.d a decoction prepared, in the j 
presence of an acul fas is often the case), no fermentation whatsoever takes ; 
place. In the description of the method pursued in Cuddapah (the Kurpa jturpa Indigo. 


indigo of commerce), the Collector, Mr. E. J. Sewell, speaks of the fresh; 
leaves as employed, but makes no mention of fermentation being set up! 
in the steeping-vat. The fluid is, however, subsequently beaten for three or j 
four hours, the liquor changing from green to deep blue with the grains of 
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He then makes an interesting remark that j 
The juice of * Neradu ’ bark, and some- j 


times a little gingclly oil is added in the steeping-vat when bubbles begin 
to rise/’ “ The adulteration with h’ue mud, w hich has become so common, 
is done in the boiling process.” The Seradu is perhaps the bark of 
Eugenia Jambolaxia, the bark which Mr. C. Kougrh says is used in Kur- 
nul for the same purpose. That gentleman adds that — “ In some parts, 
before heating the water containing the decomposed indican , sweet-oil is 
mixed in order that the indican mav sooner be separated. A small 
quantity of decoction cf Xeraai bark (Eugenia Jambolana), or of Tuparsa 
seed (Cassia) and lime-water are mixed to improve the quality of the 
indigo/' The writer in another p<:rt uf this work e Cassia Tora, Vol. //., 
f. j j 5 ) has already dealt with the somewhat pm?/.' ug use of the seeds of : 
Cassia T ora along with ind'go. The knowledge »<f this property is so wide- \ 
spread as to de mand more careful considt ration than has hitherto been j 
paid to it. It is mentioned by authors writing of the Ihiniab, of Bombay, i 
of Madras, of Bengal, and ot China. Mr. Wardle founa these seeds to ■ 
contain l-y theinsehes a useful y el low colour, and it may be assumed j 
that they have something to say , from this property . to the formation ^along ; 
with the indigo of a species of" Rhamnus) ut at least one of the forms of 1 
Chinese grccn-indigo. But that they are regularly collected and sold to j 
the indigo manufacturers of Madras, arid not for any purpo e of making ! 
green-indigo, is a fact, and a fact that has to be accounted for. They stem j 
to be of special use m the preparation of PA * : digo. a dy e prepared f r om j 
the hayrs of Wrightia tinctoria, though, as Mi. Kough inform' us. they j 
are also used in the boding stage m the manufactus 1 of the ir.d.go of I 
commence. What action on c r.* tenets d:fl:cu»t t»> -.e, hut Mr. Akitt j 
has patented the use of tss ’itt , its whii h he claims, serve as vehicles to j 
convey oxygen to the vehitc-indigo But demonstrated science, :t may be 
remarked, has done so little for indigo that the dye manufacturers of f 
Madias must be credited with pi.i*-t v.d and useful o*s*t»\cru. ,e . i 

Or. ShOrtt, in his prife essay on Indigo, describes a process of manu- 
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facture of much interest; but it is somewhat difficult to discover whether 
that process is only recommended by him as an improvement, or is actually 
pursued by some of the European manufacturers of Madras. The fresh 
plant on arrival at the factory is at once placed in large boilers instead of 
in a steeping-vat. " The boiling should be continued,” says 8hortt, u until 
the leaf yields its colouring matter to the water ; in the meantime, each boiler 
should have an attendant with a large prong with which the plants should 
be constantly kept under water, and who should be careful to see that the 
heat of the fire is reduced the moment ebullition occurs, for if the boiling 
is carried on longer than necessary, the colouring matter will be de- 
stroyed. This requires a great amount of practical knowledge, and no 
rule can belaid down which alone will be sufficient for the guidance of the 
inexperienced. By opening the cocks occasionally, and observing the 
colour of the decoction (which should be somewhat oily in appearance, and 
have a reddish colour with a peculiar musty odour), we may judge that 
the period for discontinuing the boiling has arrived.” Dr. Shortt then 
directs the decoction to be run into a beating-vat lvhere, by manual labour 
or steam power, it should be lashed about. He claims a great economy 
by this decoction process, from the fact that an hour at most wiU suffice to 
cause the precipitation of the dye particles. While believing that the 
decoction is oxidised by the beating, he repudiates any necessity for 
chemical agencies, stoutly holding that lime or other precipitants are not 
only useless but even injurious. He recognises that the beating serves 
also a mechanical purpose by consolidating or agglutinating the fine par- 
ticles of dye into grains of sufficient weight to cause rapid precipitation. 
Dr. Shortt’s essay was published some years after the date of Schunck*s 
analysis of indigo (1855), and had he seen the admirable results obtained 
by that chemist, it is probable, Shortt would not only have been saved from 
republishing exploded theories but would have recognised that the expla- 
nation of the admirable process he was describing centered around the 
fact that the boiling process dispensed with fermentation. A decoction so 
obtained, according to Schunck, consists mainly of the glucoside indie 
^hich^in hot water, especially if slightly acidulated (and the juices of most 
plants are in themselves acid i, will split directly into indigo-blue and indigo- 
sugar. There, being no fermentation, reduction to indigo-white docs not 


take place; oxidation is, therefore, unnecessary, and alkalies added to 
■ such a decoction would prove highly injurious, as they would in fart form, 
with indi an* compounds from which indigo could not be reduced. Dr. 

: Shortt’s process is so admirably on the lines of the most recent chemical 
opinions that, although defective in some respects, it is surprising that it 
; has not been extensively adopted.* 

! From the beating-vat the fccula is conveyed to the pulp-boilers by passing 
1 through several strainers, and for this purpose, Shortt recommends flannel 
to be used m preference to cotton or flax. After the supernatant brow nish 
| fluid ha> been run off, the fccula should be freely washed with cold clean 
water, and as rapidly as possible conveyed through the strainers to the 
nulp-lwvlcrs. If this stage of the operation be delayed, fermentation. Dr. 
i Shortt says, will be set up and the indigo seriously injured. To avoid the 
j possibility of this he recommends that clean water should be boiled in the 
boilers, and the fccula discharged at once- into the hot boilers and boiling 
water. The attendant at the pulp-boilers should be furnished with a 
perforated ladle, and w ith this he should keep stirring the pulp, the more so 
as it nears ebullition. As it boils it begins to $ivc out a strong sugary 
odour in place of its former musty smell. It should now be turned out by 

• It it almost identically that patented by Mr, F, W. Tytlar in May 1 888. 
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the tap from the pulp-boilers and run on to the tables in the press-room, MANUFAO 
where it is made into cakes by the process already described. TORE. 

It is impossible to avoid the conviction that the process described by SHORTT’S 
8hortt not only prevents fermentation, but that Shortt recognised such PR OCESS. 
a decomposition as injurious instead of necessary. It is probable, how- Fermentation 
ever, that the process would be improved by the introduction into the Injurious, 
beating-vat of an acid to assist in the decomposition of the indican into 276 
indigo-blue and indigo-sugar. It is even probable that through the aid of 
acids beating might be found to be altogether unnecessary, though its 
mechanical action of agglutinating the particles of the insoluble blue 
dye may always be found of practical advantage. The idea of oxidation, ! 
however, either by beating or by direct chemicar means, must be rejected as j 
inadmissible, since in a cold or hot acid infusion, where fermentation is ; 


prevented, indigo-bluc is at once formed, and there is nothing, therefore, ' Indlcan de- 
to oxidise. In the use of an acid to aid in the decomposition into indigo- C ° l n££f2ye!? 10 
blue and indigo sugar, a further advantage might be secured, namely, the yielding corn- 
prevention of the pulp from becoming by any unforeseen cause alkaline, for pounds, 

in the vats and the pulp-boilers serious injury would then be caused through ^77 
in^ican being decomposed into r.on-dy e-yie!ding compounds. 


Indigo-Green. j 

Recently, Mr. Richard Olpherts has taken out a patent for the pre- 
paration of both indigo-green and indigo-blue on a new principle. By 
gentle pressure of the fresh dyc-ytelding parts of the plant, which, baled ] 
in compressible rases or sacs and deposited in the steepmg-vat, on be*ng ‘ 
subjected, under water, to the tuh cssary pressure, yield the dye-substance , 
The pressure requires to be sufficient to burst ^ r break the tissue of the plant. ! 
For the preparation of indigo green the fluid is run off beiore fermentation . 
and for mdigo-blue after fermentation has taken place. In both cases 
the liquor is beaten in the lower vat, as already described, the fecula 
washed, strained mtu the pulp-boilers, and after being boiled is made into 
green or blue cakes by the n*ua! process. Many years ago M. Char- 

C entier DeCossigny drew attention to the fat t that' a green indigo cou'd 
e produced by a process somewhat similar to the above, one of the 
features of which consisted in crushing the plarV Indeed, so long ago ■ 
as 1790 Mr. Prinsep sent to England a green ind which Bancroft pro- ; 
noun»:ed a substance analogous to chlorophyl, ms^td with a cenainpro- , 
portion of ordinary indigo. The exact nature, however, of the green dye 
obtained from the plant on being crushed by Cipher ts’ process has nut been 
determined. Indeed, the chemist will have to furnish other facts than 1 


indigo- 

green. 
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have as yet been made known before the simple act of crushing can be 
accepted as producing so remarkable a chang- ;n the dye-yielding juice , 
of the plant. ; 

Otpherts has also taken out a patent for manufacturing colour- ; 
ed inaigoes by chemical means from the waste water of the beating vat. ; 

The whole subject of the indigo-reds, browns, greens, and yellows, 

is too imperfectly understood to allow of their being discussed in the 

limited space at the writer’s disposal. The fir-t Aniline dyes (the mauves \ 

and magentas) were obtained from indigo, and although these are now 

more economically prepared from coal-tar,* the subject of their possible , Fa® t Jr5. 

production as bv-products of 1 bgo is daily gaining in importance. 281 

That much useful material has for many years past been run off from 

the beating-vat as useless is undeniable, and it seems probable that this 

will not much longer continue ». Berzelius obtained indigo-green by 

Adding potash in small portions to an alcoholic solution of an aikalme 

kyposnlphindigotatt. The precipitate thereby throw n down after washing 
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with alcohol, was dissolved with oxalic acid, the filtrate (carrying the 
green' in solution) being next treated with carbonate of lime to remove 
the oxalic acid. By filtration the lime is separated, and by evaporating 
to dryness the purified green dye is obtained. This substance is soluble 
in water and may be used direct as a dye. Chovreul also obtained a 
green substance which was found to be a mixture of indigobrown and 
indigo-blue. The examination chemically of the green dye said to be 
obtained by Mr. 01 pherts' process, and by a similar method by Mr.Tytler, 
should commend itself to the attention of the chemist. If a green dye can 
be obtained by a process which practically amounts to crushing the plants, 
its simplicity should secure its universal adoption, and it is probable a 
large market may yet be found for an lNrm;o-GRBBN if such can be actu- 
ally manufactured. (See para . below on Green Indigo of CJtina .) 

COST OF MANUFACTURE AND PROFIT. 

It is impossible to arrive at any very definite conclusions on this 
subject, but all authors agree in the opinion that, even at present prices, it 
pays vf ry well to manufacture the dye. Some writers adduce in support 
of this statement the well-known fact that the planters are often able to 
pay heavy interest on borrowed capital and still obtain remunerative 
returns, under these circumstances it seems enigmatical that indebtedness 
should exist at all, and it is more probable that, as with tea and other in- 
dustries, indigo manufacture pays, but does not give the cent per cent 
returns which have been asserted. It is commonly maintained that the 
Madras cultivators are better off than thbse of Bengal, because they are 
also manufacturers, and that K40 to R6n which they obtain for the maund 
of dye gives them a handsome return. Their capital invested is probably 
less proportionately to that of the European, who obtains R200 for the 
same quantity, seeing that the latter also produces a purer article. 

The following statements regarding indigo manufacture are extracted 
from the report furnished by the Director, Land Records and Agriculture, 
Bengal s — 

, In Mr. Sheriffs Report the cost of manufacture in Nuddea is said to 
be about R30 per factory maund (a factory maund is 72ft lojoz.) If 
the crop be a good one, and prices are a fair average, the profit is from 
R50 to R75 per maund ; but if the reverse is the case, there is little or no 
profit, and very frequently a loss. 

“ Cost of manufacture in Purneah comes to about R 35 per maund, 
factory weight, equal to 74 !b 10 oz. 1 he profits of a factory depend on a 
favourable season and good price?. The cost of cultivation, including 
seed, manufacturing, establishment, and all other charges and contin- 
gencies, conies to R150 per factory maund on an average.** 

“The figures of the budget of a factory in Rebar cultivating 1,500 
acres are stated in the Indian Agriculturist of the 2^rd February, thus — 
The rent payable to the /.imindar was R6<j,ooo, but the amount recovered 
from the villages was K 70,020, so that the rent was more than paid by 
the villagers, and the profit to be derived from the indigo land was all to 
the good. Nearly R r, 20,000 was required under various items for work- 
ing expenses, including establishment! cattle, salaries of three European 
managers, and everything ; and the total working charge for the year was 
in round numbers K4.20.ox> • ‘t misprint fi>r R t, 20, <x>0' -Ed. Diet.} lhe 
actual yield, however, was 1,1 «y> maund* (of £Llh), which sold for an average 
price of K200 per maund, thus bringing in R;, 30,000 ; or, in other words, 
after allowing to per cent, on the capital sunk in the factory, and another 
lo per cent, as a reserve fund for wear and tear, the factory yielded nearly 
cent, per cent, on its working charge* These facts, it W added, show 
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what enormous profits can be made out of the indigo industry— profits so 
large that the planter can afford to borrow his capital and pay 22 to 23 
per cent, for charges and interest.'* The writer regards the above 


COST k, 
PROFIT. 


per cent, for charges and interest.** The writer regards the above j 
balance sheet as absolutely misleading, though it has been confidently j 

r ublished and republished by several writers since it originally appearea. ! 

n addition to the obvious misprint, to which attention has been drawn! 
above, parenthetically, the yield of dye is estimated at three times as high 
as we nave any data to believe it could be, even in Tirhut. The factory 
is said to have cost about £50,000. 

The following particulars from a recent official source may be here given 
regarding the number of employes and the salaries paid to the same at a 
Bengal factory "The number of persons constantly employed in a fac- 
tory runs from 25 to 40, but at the manufacturing time there will be from 
200 to 300. The native employes are paid from Kzo to R30 per month ; 
the more subordinate servants from R4 to RS per month ; carpenters, saw- j 
yers, and brick-layers from R5 to R8 per month ; coolies from R4 to R6 per ] 
month, and at the manufacturing time as high as R8 and R9 per month. ; 
“The following are the employes in a factory at Ciya: — i 

U a. \ 

One mukhtar at 12 u per mensem. 1 

„ karinda S o ,, ! 

,, ja maria r , . . . . . ,, (> o „ 

,, mon mate . ,43 „ j 

Nil maha mate . . . . . .,,40 ,, 

,, maha ,40 „ 

Pechaxva . . . . . .,,40 ,, 

Chulhakash . . . , .,,40 „ 

ZiUdar . , « . . ...30 


Factory 

Employes. 
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Number op Factories and of Employes engaged on Indigo j 
Manufacture. j 

In Madras a large number of small native factories are returned * 
simply as “ Vats," while in the North-West Provinces a verv large number r 
are returned as M Factories/' which probably have as little cla.rn to that I 
designation as the vats of Madras. A' a-ptimj f returns as they stand, j 
there are in all India 2,762 factor. us and 6,03? vat . ^nd thisegixe emp'oy- ' 
ment to 356,675 persons. I he greater proportion u» the employes howevtr, 
are daily labourers, In-ing created du mg tlm work ng season of the 
factories only. The ab*>\e estimate «»f the persons who hnd employment- 
at Indigo factories docs not of course include the ray a: a who cultuate the ‘ 
plant, although many of these do;vbt!e>< l an an additional wage from : 
ser\mg as temporary hands at the factories. 

Materials vsf.d in the Construction of Indigo Canes. 

1 he principal Wood for this purpose is the nv\go. but nrhers may also , 
be employed, but of whatever wof'd made the cases ^humd be tarred. It t 
is urged by planters that tlu* w ■ -od employ ed should be seusonid for at , 
least one year, since the effect of uiwi ■ i ’ * ;es isro cau“0 .. d.j!e?eru\ 
in the weight at the factor \. at Cab i”.t i,*>: at 1 ondon For a i.st <■{ the ! 
woods suitable toi Indigo chests see un»i«r t**e head r«, king t \sfs 

COM ME k. I W I N!>U jO. 

Its Formation, Isolation. Y w-i uiov, and PRier. 

This substance is elm fix a p:odu* ’ of \ -jet Mbit? origin. but it s found, 
asunder certain conditions, *n the Lic-od and urine of annuals, and l\<v : 
in the milk of cows fed on wifit. ■ - . 
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ISOLATION* 


Though obtainable from many plants, in none of them does indigo 
appear to exist ready formed. According to the accepted chemical his- 
tory of the substance, it is derived by the decomposition of a soluble gluco- 
side now known as Indican . Under certain influences, lndiean splits into 
Indigottn— blue-indigo— and Indiglucin, a saccharine substance, soluble 
in water and alcohol. When boiled in nitric acid Indiglucin forms oxalic 
add. In an aqueous, and still more so in an ammoniacal, solution of 
nitrate of silver, it reduces the salt to metallic silver, and similarly separates 
gold from the tri-chloride. It is not fermentable but turns acid oy pro- 
longed contact with yeast 

Roxburgh {Tram. Soc. Arts, VoL XXV III.) supposed the indigo plants 
to contain only the base of the colouring matter, which of itself was green, 
and that alkalies were necessary to eliminate the indigo-blue. Giobert was 
of opinion that indigo plants contained a colourless substance called by 
him Indigogen , which was soluble in water and possessed more carbon 
than indigo-blue, into which it was converted the removal of the excess 
carbon through combination with the oxygen of the air. This oxidation 
he regarded as promoted by heat and by the presence of alkalis such as 
lime, and as arrested by acids, even carbonic acid. He thus accepted the 
rationale of the process as pursued, viz., fermentation and subsequent treat- 
ment with lime. Chevereul supposed woad and other indigo-yielding 
plants to contain the soluble or reduced form of indigo Known as white- 
indigo , — a substance which has one atom of hydrogen more than blue-indigo. 
This explanation being extremely simple and in conformity with the treat- 
ment of the colour in the hands of the dyer was for a time very generally 
accepted. On this theory, to some extent at least, is probably based the 
Anglo-Indian method of manufacturing the dye. The fact was forgotten, 
however, that white-indigo was soluble in alkaline substances only, and also 
the further fact was lost sight of, vis., that the leaves of plants in the pro- 
cesses of respiration and assimilation **re constantly permeated by, and 
exhaling, pure oxygen. Wbvte-indigo. therefore, could not exist as such 
in the sap of plants, but must necessarily be converted by oxidation into 
blue-indigo — a substance which, if present, could be seen as blue grains 
in the sap. 8chunck, to whom we owe most, if not all, our knowledge 
of the chemistry of Indigo, affirms that the juice of most indigo-yielding 
plants is acid. But 8achs has shown that though the sap in the paren- 
chyma and in the vessels of plants are not invariably distinct, ^ yet in 
most cases the cellular tissue contains chiefly sugar, starch, oil, Ac., 
and also organic acids and acid salts, and are in consequence acid to 
litmus paper, while the vascular tissues contain mainly albuminoids and 
give indications of being alkaline. Although the juices of most plants, on 
being mechanically squeezed out of them, may be acid, or even a decoc- 
tion obtained by maceration in water may be so, there still remains an 
important subject of enquiry —the exact location within the tissue of the 
indigo plant ol8chunck’s lndiean. The physical property which proto- 
plasm exercises, so to speak, at the necessities of plant organism, in making 
starch soluble or insoluble, is a potent argument against the advisability of 
accepting as conclusive chemical laboratory experience. Without desiring 
to throw doubt on the value of 8chuncfk’s discoveries in the chemistry 
of the indigo derived from indigo-yielding plants, it may be remarked 
that there are certain phenomena witnessed at the indigo factory that 
suggest the desirability of a thorough examination, both botanically and 
chemically, of the Indian plant. The results would most probably confirm, 
and in certain practical directions even amplify, Schunck's opinions and con- 
elusions. Indigo, as8chunck very proper ly remarks, is M a substance which 
is formed sparingly indeed, but in widely distant parts of the organic world* 
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The properties of indigo-blue, which are so peculiar as almost to separate j ISOLATION# 
it from all other organic bodies, and to constitute it one rut generis , j Indigo does 
naturally suggest the inquiry, in what form it is contained in the plants ! 2? 
and animals from which it is derived. If it exists ready formed in the « from which 
indigo-bearing plants, how is it that though, when in a free state,, insoluble H is piwared. 
in water, acid, alkalies, alcohol, and most simple menstrua, it should so 287 
easily be extracted from those plants by a mere infusion with cold water? 

If it does not pre-exist in the plant, in what state of combination is it con- 
tained therein, and what is the nature of the process by which it is elimi- 
nated 7 The usual method of preparing indigo from the Indkcofbra con- 
sists in steeping the plant, especially the leaves, in water, drawing off 
the infusion, allowing it to undergo fermentation, and then precipitating 
by means of agitation with air and tfie addition of lime-water. Now it 
may be asked, is this process of fermentation, which is often very tedious 
and difficult to manage, essential to the formation of indigo-blue, or is it 
merely an accidental phenomenon attending its preparation ? If it is es- 
sential, at what stage of the process is the formation of the colouring 
matter to be considered as completed j and Is it necessary, as some per- 
sons assert, to continue it until actual putrefaction has commenced, or 
not? These are points which, though perhaps of little consequence to the 
dyer and consumer of indigo, are of great interest in a chemical point of 
view, and are of ihe greatest rmportance to the manufacturer of indigo. 

To the latter it must surely be extremely desirable to know the exact 
nature of the process on which his manufacture depends, and to ascertain 
whether this process yields into his hands the whole quantity of the pro- 
duct which the material employed is capable of yielding, and also whether 
the manner of conducting it is in perfect accordance with theoretical re- 
ouirements M {Dr. E . Schunck, Philos. Afagig. Aug Although 

Schunck in his interesting articles on the chemistry of indigo does not 
himself sum up his conclusions and answer the question as to the necessity 
of fermentation, his results abundantly do so. Some twenty years later 
Crookes remarked : — “ What are the chemical phenomena observed 
during the process of the fermentation of the plant, and under what 
influence and from what substance present in the plant is indigo derived f 
Since no researches on the fresh indigo plants have yet been made, and 
since, moreover, the different phases of the ope> c ons whereby indigo is 1 
produced on the large scale have never been scu itifically examined, we 
can therefore only reason by analogy or from observation of what happens 
with other similar plants, and give an explanation which is probably, but 
not necessarily, correct." 

It must be admitted that the salient points raised in the above quotations 
remain to a large extent unanswered, and that indigo manufacture w ill con- 
tinue in the position which, until recently, brewing, distilling, and many 
other such industries were, — namely, one of experience, of t asting, smelling, 
and guessing,*— until the whole process from the germination of the plant 
to the production of the cake has been subjected to a critical examina- 
tion bv a committee of botanists and chemists, who alone are ever likely to 
be able to place it on a platform of science accuracy. As it seems to 
the writer, the feature of importance from the manufacturers' point of view 
ts whether fermentation is a necessity or a consequent e of the steeping- 
vat If not necessary, whet he any advantage would result from the 
establishment of a system of manufacture where fermentation would be 
prevented. On this point Schunck has elucidated certain facts which 
seem to have been entirely overlooked, and indigo patents have accord- 
itigly been directed towards securing the most complete and rapid oxida- 
tion of the decoction in the beating-vat without the idea having apparent- 
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ISOLATION. ly occurred to any one of attempting the direct isolation of indigoddue in 
the steeping-vat< On this point Schunck’s experiments afford valuable 
evidence. u Roxburgh,” he says, “ first directed attention to the fact, 
that it is possible to obtain indigo by merely treating the plant with hot 
water, and then agitatingthe infusion w v ith air, from which U follows that 
fermentation is not an absolutely essential condition of the formation of 
indigo-blue/* Further on Schunck remarks, “The process of decomposi- 
tion by which colouring matters are formed from other substances are of 
two kinds. The first consists in the absorption of oxygen and .the elimina- 
tion of hydrogen in the form of water; it is a process of decay, and 
requires tne presence, not only of oxygen, but of some alkali or other base. 
The second process is one which consists in the splitting up of the ori- 
ginal compound into two or more simpler bodies, of which one or more 
are colouring matters ; it is a process of fermentation, and may in general 
be effected as well by the action of strong acids as by that of ferments. The 
first process gives rise to colouring matters of a very fugitive nature, such 
as the colouring matters, of logwood and archil. Indeed, in this case the 
colouring matter, if this name be applied merely to substances endowed 
with a striking and positive colour, is only one of a long chain of bodies 
succeeding one anotner, and is generally not the last product of decom- 
position. The other process, of which the formation of alizarine is an 
example, yields colouring matters of a fixed and stable character, which 
are not further changed by a continuance of the process to which they owe 
their formation. Now, if indigo-blue be a body which is formed from some 
colourless substance existing in the plant, we should infer a toriori that 
the process by which it is formed is one of fermentation or putrefaction, not 
requiring the intervention of oxygen or of alkalies.” Schunck then pro- 
ceeds to describe the process he adopted for preparing from the powder 
of dried woad leaves the extract containing the substance which, as slated, 
be called Indican* Schunck remarks : “By these and similar simple 
and easily performed experiments, I *$as enabled to infer with positive 
certainty, that Tsatia tinctoria contains a substance easily soluble in hot 
qnd cola water, alcohol and ether, which, by the action of strong mineral 
acids, yields indigo-blue; that the formation of the colouring matter from 
it can be effected without the intervention of oxygen or ot alkalies, and 
that the latter, indeed, if allowed to act on it before the application of acid, 
entirely prevents the formation of colouring matter.” The use of lime, a 
practice now almost abandoned by European manufacturers, would thus 
appear to be dangerous and often positively injurious. In thesteeping-vats 
in general use, fermentation takes place. 'But to extract the substance or 
compound from which, by decomposition, indigo is afterwards prepared, 
fermentation is not necessary. Tnat compound is soluble in both hot and 
cold water, and simple maceration is therefore all that is required to 
remove it from the plant. By fermentation, however, the decomposition 
is effected into incligo-blue and indigo-sugar, but that decomposition 
8chunck preferred, apparently, to bring about by the alternative process of 
acids. Fermentation would further reduce indigo-blue to indigo-white, 
and it seems only natural to suppose that this always takes place more or 
less, thus necessitating the subsequent oxidation in the beating-vat to recon- 
vert the dye hick to tne insoluble state. Gehlen believed that the beating 
was necessitated, not so much to oxidise the produce of the steeping-vat, 
as to aggregate the precipitate into particles, and thus more easily allow of 
the separation of the dye from the solution, * 

• He has since prepared it from other plaits, and MichM haa obtained it from 
Indigofer* tinctoria. 
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9 ^»unck next proceeds to deal with the effect of boiling or heating ; ISOLATION- 
Indtcan. •‘There is another very remarkable property, he says, which! ! 
have to describe— a property the knowledge of which will probably throw i 
great light on the process of manufacturing indigo. If in at can, in the form j 
of syrup, as obtained by evaporation of the watery solution, be heated for j 
some time in the water-batn, or if its watery solution be boiled or even 1 
moderately heated, it undergoes a complete metamorphosis.” When this ! 
change has once been accomplished, indican , he affirms, “ ceases to give j 
the least trace of indigo-blue with acids.” It has, however, chemically only j 
taken up the elements of water ; but does so more readily if the indican i 
be heated in the presence of alkalies. Instead of indigo-bfue and its allied j 
red-colouring matter, it now yields substances which possess no tinctorial 
property, ft may, therefore/ fairly be assumed that if the temperature of 1 
the steeping-vat hie raised too high, not only will indican be decomposed into 
indigo-olue, and that substance still further reduced to indigo-white, but that \ 
a certain proportion (probablj sufficient to materially injure the value of the 
dye product), wilt be completely destroyed through its entering into chemical ! 
combination with water. A i>d this danger is possibly not confined to the 1 
effect* of the heat of fermentation in the steeping- vat, but may also take place j 
with the indican that may not have been reduced, but carried to the boiler, j 
where the syrupy mass is concentrated. It may, how ever, be emphasised 1 
lurfi these cnanges can only lake place in indican as such, and not in the blue [ 
indigo obtained by the decomposition of that glucoside. If the fermentation j 
adopted does not at once reduce the w hole of the indican, and the tem- 
perature of the fluid be allowed to rise, the metamorphic change may take 
place in the vat, or, if undecomposed indican passes over to the ooiler, it will 
there undergo a change, producing dark -coloured compounds to the detri- 
ment of the indigo with which it will then be mixed. 

The enquiry thus seems justified as to w hether a process of fermenta- 
tion in the steeping-vat is the most convenient, economical, and expedi- 
tious. In the laboratory Schunck found that indican , while undergoing 
decomposition with acids, 14 splits up immediately into one equivalent of 
indigo-blue and three equivalents of sugar.” It is, however, possible, he 
says, “that these three equivalents of sugar may not be eliminated all at 
once.” He concludes his first paper on this subject by three inferences 
drawn from his experiments wit n woad : — 

”1. The Isatls tinctona does not contain indigo-blue ready formed, 
either in the blue or colourless state. 

“ 2. The formation of the blue-colouring matter in watery extracts of . 
the plant is neither caused nor promoted by the action of oxvgcn 
or of alkalies. 

“3. Indigo-blue cannot be said to exist : u any state of combination ' 
in the juice of the plant ; it is merely contained in them potential!} .** j 
Indigo is thus one of the colouring materials which, in the passage ( 
quoted above, Schunck affirms, can be derived or.ly bv a decomposition ; 
caused through fermentation or by means of acids . tndican is decomposed 
even by certain dilute acids in tne cold, and more quickly when heated. ■ 

This decomposition is, for example, induced bv tartaric and oxalic acids, | 
and less easily by acetic acid. Schunck gives it the formulae of C a6 H a , ! 

NO|j, and expresses its decomposition thus : — \ 

CasHajNOiy + aHj O - C* H s NO 4- jCgHwO* i 

Indican + Water ~ Indigo-blue 4* Iiufitglucin. j 

Without ex peri men Ufl I v testing the views which a study of the chemistry ! I j 0, i tion b 2 * 
of this subject induces, it "is impossible to suggest practical reforms; but j mein* of 
it would seem as if a system of adding dilute acid to a steeping-vat, after ! &«ids« 

a few hours* maceration, so conducted as to prevent fermentation, might i 289 
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result in the immediate decomposition of Indican and the formation of 
Indigo-btue, and thus dispense with the expensive and laborious process of 
oxidation at present pursued. Indeed, it is probable that the waste 
product Indiglucin might be utilised as the material from which to 
manufacture the acid necessary. Were such a system found practical, 
there can be little doubt but that it would result in the production of a 
purer article, and one freer from adulteration with the Indigo reds, 
browns, yellows, and greens which so materially lessen the value of 
the dye as manufactured at the present day. The facts here published 
seem well worthy the attention of the planter. The old woad manufac- 
turers of Europe extracted their indigo by means of tepid water and 
lime, a process which rendered fermentation impossible. The use of lime, 
while precipitating rapidly the indigo-blue when once formed, doubtless 
acted injuriously, in tnat it caused the destruction of a large amount of the 
indican. Throughout India, wherever the European planters* influence 
has not extended, the natives extract their blue dyes by a very similar 
process to that formerly pursued by the woad manufacturers. Thus the 
Madras method of boiling, as described by Dr. Shortt in the passage 
quoted above under the Chapter on “ Manufacture of Indigo” (p. 436), 
is practically that experimentally tried by Roxburgh and is in principle 
identical with the old woad method. So in the various provinces of 
India, a primitive system of manufacture (as it is called) is spoken 
of as pursued by the Natives, in which fermentation is prevented, thus, 
for example, of the Godavery we read, “ a fire-place of mud is con- 
structed sufficiently large to hold sixteen chatties, and in these chatties 
the plants are placed, and water being poured upon them, the whole 
is boiled for an hour and a half. The stalks of the plants are then 
taken out of the chatties and th£ liquor is poured into large jars in which 
it must be well stirred for two hours, the scum and froth being removed as 
it rises to the surface. A decoction is made from the green wood of the 
Neridu tree, and a small quantity"'*©! it being poured into the jars con- 
taining the indigo liquor, the indigo separates itself from the liquor and 
falls to the bottom of the jar. ** Now, by boiling the plant in water a hot 
'solution of indican must be obtained, and that too without any fei menta- 
tion. It is not quite clear what object is served by the subsequent beating 
of the liquor, but* it seems evident that the decoction from the wood which 
is thereafter added probably contains some acid principle, since it is only 
at this stage we are told the indigo separates itself from the liquor- By 
the primitive indigo manufacturers, the juices or gums of certain plants are 
considered necessary adjuncts in precipitating the dye, some of which 
would seem well worthy of scientific investigation. It is just possible that, 
as organic products mostly unknown to the chemists, they may actually 
possess the property assigned to them. Thus the native manufacturers 
of the Nortn-West Provinces are said to drain off the surface w'ater 
from the steeping-vat after which “ the soaked plants are trodden out by 
men for six hours. Some dhak (Bute* frosdosa) gum is then added in the 
proportion of about eight ounces per vat. Water is again run into the vat 
and the steeping continued for a few more hours, when the water, loaded 


with indigo particles, is drawn off into another vat, well beaten, and the 
fecula allowed to settle ; when this has taken place the surface water * s 
drained away and the muddy-looking; residuum collected in earthen or 
metal pans, strained, and spread out $n cloths resting on a layer of sand. 
In this way the remaining moisture is absoibed. The indigo is then 
moulded into cakes, each about the weight of eight ounces, finally dried 
on ashes and in the sun, and, after about a week, ia ready for the market. 
The imperfect manner in which the leaves and fibres td the plant are 
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separated from the fecula, and the addition of foreign substances, like gum, 
to assist fermentation, result in the production of indigo very inferior to 
that made up in factories so called, however well suited to the moderate 
requirements of the dyers of the country ” {Refort of Muaaffarnagar on 
Dyes and Tans of North-West Provinces ). It would seem highly im- 
probable that so powerfully astringent a gum as Bengal kino (the gum 
used in the above process) coula assist in fermentation. The process as 
narrated would, moreover, lead to the supposition that by cold maceration 
indican was extracted from the twigs, and that the Bntea gum assisted 
in the decomposition of that substance into its blue indigo and sugar. 
Mr. Sheriff (i« the Report furnished by the Director of Land Records and 
Agriculture f Bengal ) says : “ Formerly cold water or weak lime-water was 
added to the water in which the indigo plant was steeped, to hasten the 
precipitation of the dye, or as a substitute for beating. But this practice is 
not followed now by the European manufacturers, nor by native manu- 
facturers who prepare the stuff for the European market. The use of lime 
is said to make the indigo hard and red. It is, however, still employed by 
village dyers in Bengal, who prepare their own dye. In the manufacture 
of kachha indigo or the dye prepared for consumption in the country, the 
gum of Botea Trondota is added in some parts of the country to hasten the 
precipitation. Sometimes the bark of Eugenia Jambolasa or of Zyzyphns 
Jifjuba is also used for the same purpose." The danger of using lime or 
any other alkali in the steeping-vat, and its utter uselessness for the pur- 
pose, causing the decomposition of iWiran into indigotin , has already been 
dealt with, but the habit of throwing a Quantity of cold water into the hot 
extract or fermented decoction seems well worthy of more careful examina- 
tion. The three plants mentioned above, as used in Bengal to cause the 
formation of indigo-blue, are, curiously enough, employed For the same pur- 
pose in Madras and in the North-West Provinces, or from one end of 
India to the other. There is a uniformity and correspondence to woad 
manufacture in the native method of preparing indigo, that either denotes 
a principle of ascertained merit, which the European planters have neglect- 
ed to investigate, or must be viewed as an additional proof that the art is 
an imported and not a naturally evolved one. Thus, in the special report 
furnished by the Madras Government for this work, the dry-leaf process 
pursued by petty manufacturers is briefly described — “ Rayats sometimes 
manufacture, on a small scale, in large earthen* *re pots about 2} feet 
high ; this generally with dried leaf. Such pots are placed in a range of 
four, six or eight, over one fire and slowly boiled. As soon as the boiling 
has reached a certain point, the indigo leaves are removed and the liquor 
is poured into earthen vessels and churned for about half an hour Tnen 
there is added to it a solution of the bark of the jaumoon tree (Eugenia 
JamboUna, Lank., Myrtace*) for the purpose of separating the dye from 
the water. The indigo liquor is then allowed to stand until the product 
deposits itself at the bottom of the vessels, when the water is generally 
poured off and the deposit thrown into moulds to harden." It must be allow- 
ed that there is a simplicity about this process which, if susceptible of im- 
provement, would very greatly cheapen the price of the dye. The plant by 
the native process is said to be boiled, but nj fermentation takes place. 
Soluble indican is doubtless thereby extracted, which must early begin to 
split into blue-indigo and sugar. The danger evidently connected with 
this process is the indiscriminate ttingor boiling of the aqueous solution 
{tf. p . 60 ). Bchunck has shown most conclusively that oxygen is in no w’ay 
necessary to the decomposition of indican , nor for the formation of its result- 
ant compounds — fndtglucin and Indigottn . Oxidising agents in the 
steeping-vat are therefore not only unnecessary and wasteful, but may be 
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absolutely injurious. An alkali added at this stage to the hot decoction 
would, however, cause its reduction into three or tour useless non-dye* 
yielding compounds. The juice of the plant b naturally acid, however, 
and this may be thereby ore vented. The solution of Eugenia bark most 
probably contains the acid necessary to accomplish the complete decom- 
position of Indican into Tndigtucin and Indigotin (blue-indigo), a decora* 
position which would take place to a certain extent in water alone. This 
decomposition had better not be fully started however, until after a short 
stage of maceration or careful heating so as to remove the indican from the 
plant and not decompose it within the tissues, as might take place if boiled 


VALUATION* 
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ADULTERA- 
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chemical processes, is abundantly exemplified by the above simple process, 
which, in the hands of a careful manipulator, would, chemically speaking, 
produce blue-indigo by the direct decomposition of indican. 

Eugenia bark could be cheaply enough procured, but its chemical 
analysis would reveal the nature of the acid which, in a hot decoction, 
reduces the indican. The immense volume of indigo-sugar which, from 
the factories, is annually poured on the fields as manure, would, however, 
suggest the desirability of testing the writer's suggestion of the possibility 
of utilizing that by-product as the source of the reducing acid. 

Testing and Valuation Op Indigo.-— As met with in the market the 
approved form of the dye occurs in small cubic pieces ; when of good quali- 
ty these are so light as to float on water. They are of a violet-blue colour 
and assume a coppery aspect when rubbed with a hard polished body. 
They are free from flaws or cavities and arc not traversed by veins of 
white or brown. Good sorts contain from 50 to 60 per cent, of 1W1- 
gotin, but in addition to the existence of other products of the decom- 
position of indican, such as red-indigo, brown-indigo or indigo-glut in, 
mechanical impurities are to a certgj^ extent unavoidably present. The 
percentage of dirt is, however, greatly reduced by careful and clean manu- 
facture. lhe inferior sorts of indigo contain a large amount of fraudulent- 
. ly added dirt, such as sand, peculiar muds, starch, powdered lead, kc. 
The decline of the Bombay indigo manufacture is generally attributed to 
the adulteration practised. Of Khandesh it is said, for example, that wood- 
ashes are used in adulteration. In the Manual of the Cuddapah district, 
Madras, it is reported that there occurs a sort of bluish mud which is used 
in adulteration of indigo. “ The demand for the silt is so great that it 
has become an article of commerce : it is collected and sold in the bazars 
and is readily bought up by some native vat-owners during the manufac- 
turing season at 8 annas a maund.” A number of similar passages 
might be quoted from nearly every district of India where native indigo is 
made. It may have been inferred from what has already been said that 
the Indian dyers recognise two primary kinds of indigo : (a) that made by, 
or on the principle pursued by, European planters, namely, of boiling down 
the decoction to a thick syrup and compressing the same into cakes. This 
is generally spoken of as M boiled” or M English indigo j” (6) that made 
for the local market, in which the decoction is thrown into oloulds and 
allowed to dry slowly at the ordinary temperature of the atmosphere. The 
latter is generally known as gdd indigb. 

Various methods exist of preparing pure indigo for laboratory pur- 
poses and of estimating the actual percentage* of indigotin in commercial 
cakes. a It may be purified from most of its foreign matters by treating *t 
successively with dilute sulphuric or hydrochloric acid, with boiling water, 
and with alcohol. But the moat thorough method is to have resort to the 
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principle of the vat* in making soluble indigo-white* removing the insoluble PUBIFICA* 
materials by filtration, and from the filtrate throwing down the insoluble T 10 N* 
blue-indigo. The weight of the dry indigo-blue to the original weight of 
the sample is relatively the amount present. The sample should be first 
dried over the water-bath to ascertain the amount of moisture present. In 
good samples this should not exceed 3*5 to 6 per cent. The amount of 
ash may next be determined by calcining a certain amount in a platinum 
crucible. Good indigo generally yields only 7 to 10 per cent. The exact 
amount of sand or other mechanical impurities may be discovered by 
washing out the soluble ingredients of the ash. The detection of the pre- 
sence of starch is more difficult. If the starch has been coloured blue by 
iodine the indigo cake is pale coloured, has a great density and friability. 

The actual presence of starch may be demonstrated by treating the indigo 
with slightly alkaline water, neutralising the filtered liauid with a few drops 
of acid and testing with iodine. The characteristic blue reaction will be 
restored proving the presence of starch. j 

Decompositions op Indioo. — Indigo-blue melts and boils when heated j DECOVPOSI- 
in contact with air. At high temperatures it burns with a bright and , TION. 
smoky flame. Dry chlorine does not act on it between o® and ioo°C., 300 
but if indigo-blue be stirred up with water in a paste, and chlorine passed 
through it, the mass becomes first green then yellow. A similar decompo- 
sition takes place with bromine and with iodine when heated. When 
bailed with nitric acid it is converted into isatin with the evolution of gas. 

Concentrated chromic acid immediately decomposes it with violent evolu- 
tion of carbonic anhydride. Sulphuric acid acts as a solvent forming the 
so-called Indigo-extract. 

Price of I ndigo. —There is perhaps no other article that fluctuates so PBICB 

much as does indigo. The mean annual price vanes from year to year 3OI 
according to production and demand, but the outturn of each factory also 
varies from day to day, depending mainly on the condition in which the plant 
reached the factory, the nature of the available water, the temperature at 
the time of steeping, and the success or failure of the manufacturers" in- 
structions as to steeping, fermenting, beating, boiling, drying, cleaning, 
and packing. One point on which all writers agree is, that the yield and j 
quality of dye is greatly injured if fermentation be set up in the leaves be- j 
fore maceration, and accordingly wet leaves arc *-.»*ver collected. It seems } 
quite possible that wet leaves closely packed t< .Mher would originate a ! 
certain amount of decomposition of tndican with.-i the tissue, the insoluble \ 
blue-indigo becoming imprisoned as it were, and the leaves accordingly j 
dyed. Considerable experience is also necessary as to the exact age at 1 
which the plants should be cut, for it seems established that there is a period ! 
of maximum yield beyond which thf leaves give less and less, and before j 
which they also affora an inferior yield and quality of dye. All these dan- j 
gersand precarious conditions have to be guarded against, and hence, with [ 
no chemical apparatus to forewarn him, the manufacturer must often fail 
and thus produce one day an article of much les« value than another. In 
carefully worked factories each day’s manufacture receives a current num- 
ber* and the various days* productions are never mixed, so that each case 
of indigo may be depended upon as being of quality. This has great- 
ly raised the reputation of high merit for Bengal indigo, and enables large 
consignments to be sold on approved samples. With Native manufac- , 
turers, each producing a few n +unds, or it may be only pounds, this is] 
quite out of the questiop, and consequently Native indigo often fetches re- j 
latiyely a far lower price than it merits. The whole traffic in Native Indi- 
go is* as It were, a matter of accident, since it would be too laborious to test | 
each small consignment for the actual amount of dye it contains. One ■ 
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sample may be sold for relatively more than it is worth ; another for con- 
siderably less. Fraudulent adulteration is the main cause of the low 
prices realised for Native indigo. The prejudice against it is in fact 
likely to survive long after any possible education into the advantages 
of producing a cleaner article, so that the course of reform is necessarily 
slow. The small Native manufacturer, obtaining, as he does in Madras, 
some Rjo to R 70 for a maund of his adulterated article, is handsomely 
rewarded for his labour and capital expended, and he is but little inter- 
ested in the news that his Bengal contemporary can earn Raoo a maund 
more than is obtained for Madras indigo. 

The price of the dye will be found dealt with in various places in this 
brief summary of the main facts regarding Indian indigo. The reader is 
referred to the chapter on the History of the Dye where the valuations are 

S ’ven of samples of good quality in 1810 as furnished by the Board of 
irectors of the East India Company. In the chapter on the u Chemis- 
try** and also on the "Trade in Indigo ” the prices ruling both in 
England and India have been discussed. Mr. J. E. O'Oonor of the 
Finance and Commerce Department has obligingly furnished the following 
facts 

•• Price of Indigo (Middling to Good) in Calcutta in the seasons of — 

R 

1887 November « . 

„ December . • 


,, January to February 
1888 November 


„ December to February 215 „ 

1889 November to February 24.5 „ 

M Average prices of Bengal Indigo in London — 
1880 


232 1 per Factory maund. 
230 „ », 

210 

210 „ 




... 

. 71. 

lid. per lb. 



• • Mr • 

a 6 S. 

6 Id. 

»» 



a • • 

a 6 2- 

3 R 

M 



a * a 

• 5 * 

I old. 

M 



a a a 

. 65 . 

if d. 

M 



a a « 

• 5 ** 

31 * 

H 



« • a 

• S*- 

lid. 

99 



a a . 

. is. 

ioid 

99 



• a a 

a 41. 

gld. 

90 



a a a 

a iS. 

7 K 

09 


188 1 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

The fall in the price shown by the above figures is all the more remark- 
able when it is recollected that India now holds a practical monopoly in 
the world's supply of the dye. This is doubtless to some extent due to the 
increased production of Madras indigoes, indeed, of indigo generally as a 
native industry. 

The following table also furnished by Mr. O’Oonor exhibits the com* 
parative fluctuations in the value since 1850— 

Variations in the wholesale 

average 

1845-50, averaga of 6 yaars 
1851 1st January 
1853 i*t July 


prices of Indigo in London , impressing the 
%e of t84$-$o as too . 


1857 i*t „ 

1858 1 st January 

1865 lH to 

1866 i«t „ 

1867 ift „ 
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100 

128 

161 

121 

163 

•37 

126 

«45 


2868 1 st „ 

9869 1 at „ 

<870 i*t „ 

1871 lit t ,» 
•872 ift „ 

*873 lit 

1873 1 at July 

1874 itt January 


«54 

>43 

15* 

•37 

159 

• *4 
i *3 
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1874 nt 

1875 i»t 

H lit 

1876 lit 
- lit 

1877 lit 
M lit 

1878 lit 

M l#t 

>879 lit 
*« lit 

1880 lit 
,at 

1881 lit 
•1 lit 


uly 

anuary 

uly 

anuary 

uly 

anuary 

*'iy 

anuary 

uly 

anuary 

uly 

anuary 

uly 

anuary 

uly 


the wholesale prices of Indigo in London , expressing the 
average of 1845-50 as joo — could. 


1 88a lit January 
t* Jit, uly 

1883 lit . anuary 
n i«t , uly 

1884 ist anuary 

>• ; uly 

1885 ist , anuary 
,, ist * uly 

1886 ist ' anuary 
„ ist , uly 

1887 1st anuary 
« lit uly 

1888 lit . anuary 
•f 1st , uly 

1889 ist January 


PRICE. 


INDIGO SUBSTITUTES. 

Bluet derived from Coal Tar*— Mr. Alfred H. Allen {President cf the 
Society of Public Analysts) has done a good service to the indigo industry, 
by making known the exact position of the chemical investigations which 
have been conducted with the aim of producing chemical indigo from coal 
The complete success that attended the artificial production of 
madder, and the consequent collapse of the European trade in cultivating 
the plant (Rubia tinctorium) and in manufacturing the dye, gave to the 
enquiry into artificial indigo a seriousness that could not be ignored. The 
result was awaited anxiously ; but, for the present at least, it may be said 
that the Indigo Planter is left master of the situation. Mr. Allen has 
pronounced the chemists* endeavours as unsatisfactory from a practical 
point of view ; for, while he can now produce " Indig otin /* he cannot do 
so at a price to compete with the natural product The following inter- 
esting passage may be here given from Mr. Allen’s report 

‘•If a piece of cotton be introduced into a vat, containing the solution 
of reduced indigo, the liquid penetrates to the interior of the fine tubes 
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of reduced indigo, the liquid penetrates to the interior of the fine tubes 
constituting the fibres of cotton, and on subsequently exposing the mate- 
rial to the air, oxidation takes place, the insoluble blue-colouring matter is 
formed, and, being in the interior of the fibre , the goods are dyed a fast 
blue, incapable of removal by washing, and wholly unacted on by light, 
soap, or diluted acid or alkaline liquids. By chloride of lime the colour 
may be bleached, but this has a distinct practical advantage, for a white 
pattern may be produced on a uniformly blue ground by restricting the 
treatment with the bleaching agent to those parts of the cloth from which 
a discharge of the colour is desired. Some years since, by a series of highly 


complex and ingenious processes, artificial indigo tin was obtained from 1 
Coal-tar. Owing, however, to the extremely tedious character of the j 
preparation and the unavoidable loss occurring at certain points of the 
process, resulting in the formation of a large proportion of valueless pro- 
ducts, the production of indigo from Coal-tar has not proved an industrial 
success, and the manufacture has been almost discontinued, and doubtlest 
will be entirely so when the present stocks are exhausted. The artificial 
indigo from Coal-tar is identical with the natural product in every respect, 
and it is merely a question of f^ice which has prevented it from super- 
seding the colouring matter made nature's laboratory. 

. “ But this question of (IHce has been settled, for the present at any rate, 

in favour of the natural products.. The case is not parallel to that of 
Alizarin, the colouring matter of madder, the synthesis of which from Coal- 
tar has resulted in the complete abandonment of the cultivation of madder. | 
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warn- | Alizarin was contained in madder to the extent of about i per cent, only 
wSS S an average of, say, 5° per cent, of colouring matter m natural 

Indigo, Hence, natural indigo-blue is much cheaper than ever alizarin 
wasfin the form of madder, and is obtained from the anthracene of Coal- 
tar by processes which, if complex, are simpler, fewer, and less wasteful 
than those by which artificial indigo is obtained. Hence, the conditions 
klteartn Blue. of the two problems are not on a par, and no trustworthy deduction can be 

304 drawn from the history of artificial Alizarin. But, besides true artificial 

w indigo-blue or fndigottn, a number of blue colouring matters are now 

manufactured from Cool- tar # some of which at least are claimed as more 
or jess formidable rivals of indigo. The most important of these indigo 
substitutes is unquestionably the colouring matter known as Alizarin blue. 
This substance resembles indigo in its insolubility in water, and its pro- 
perty of forming a soluble reduction-product which is reconverted into the 
insoluble blue on exposure to air. Hence, it is capable of being applied 
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its favour, owing to the inconvenience attending the use of hard water. 
Even if reduced in price, as it probably will be when the patent expires (about 
*895), Alizarin will not produce the same style of print (in Calico-printing) 
as indigo blue, which is dyed on both sides of the cloth, and the patterns 
—white, red or orange — got by a discharge process. Hence, so far as 
cotton-dyeing and calico-printing arc concerned, Alizarin-blue is not a 
serious competitor of indigo. In wool-dyeing, the case is different, for a 
modified form of Alizarin-blue is obtainable, which, besides being soluble 
in water, possesses over the insoluble form the advantages of ready appli- 
cability and greater fastness to light. In some cases of wool-dyeing the 
soluble Aliearin-blu t is pushing indigo somewhat severely. As regards 
actual price Alizarin-blue may successfully compete with indigo, but the 
working expenses are considerably greater, ami it can only be used for 
dark shades. Hence in some cases indigo has the advantage, and in 


dark shades. Hence in some cases indigo has the advantage, and in 
.others the Coal-tar dye is to be preferred. By dyers or manufacturers, 
who only use vat-blue occasionally, or who only require it for giving a 
bottom — that is, a ground colour on Which other colours are afterwards dyed 
— or who want a fast blue for the production of compound shades, such as 
browns, olives, greys, &c., Alizarin-blue will be preferred, as its applica- 
tion is more simnle than that of indigo. Wherever dark indigo-blues are 
a speciality, as for admiralty cloth, there indigo reigns supreme, the chief 
complaint against Alizarin-blue being that it gives blues that are lacking 
in body and depth of colour. This objection, nowever, may be overcome 
by means known to certain skilful dyers. Alizarin-blue is being tried on 
a somewhat extensive scale in Germany for dyeing the dark blue army 
doth and is said to be preferred, because it is less liable than indigo to rub. 
The admiralty and officers on the Atlantic liners are now engaged in 
observing the relative fastness of indigo and Alizarin-blue when exposed 
to sea-air .** 

Other Indigo-yielding Plants, Bedkles the artificial manufacture of 
indigo there is a feature of the industry that in India at least has been 
greatly overlooked, vs*., the cultivation of other indigo-yielding plants 
than Indigeferm tinctoria. Some of those known to yield the dye might 
be grown on the same plantation ami probably with great advantage, 
since they might be made to afford plant on wnich the manufacturing 
Operations could be continued during the periods at which the factories, as 
presently worked, are silent. But there is still another bearing of this ques- 
tion, since some of the indigo-yielding plants might be grown m regions not 
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rutted to Indlgofera tiactofia. Should this idea be taken up, the area of 
indigo-production might be greatly extended and lessened prices result 
from an internal rather than an external influence. Brief notices will 
be found of three indigo-y ielding plants which are regularly employed 
as a source of dye. Thus under the Chapter on * History of Indigo** 
allusion has been made to samples of Nerium indigo (the produce of 
Wrigbtia tiactoria, the Paio indigo of Madras) as having been sent 
from Madras to the Board of Directors of the Honourable East India 
Company for examination. This easily-grow n tree yields a large supply of 
leaves annually, and might be made a source of dye at a nominal cost. 
Numerous papers will be found on this subject in the earlier volumes of 
the Journals of the Agri -Horticultural Society of India, but Mr. Fisher's 
report, Vol. IV. (Selections), 119— 131, may be specially consulted. 

In the 44 Chapter on Cultivation of Indigo” two other indigo-yielding 
plants have been mentioned. Under the account of Bombay and of RAj- 
puiana reference has been made to Tephmia purpurea. The Indigoes of 
Egypt and of the Niger in Africa, arc obtained from species of that genus, 
and it is probable Tephrosia might be successfully grown in many parts 
of India where tndigoferm would fail. In the account oflndigo cultivation in 
Assam, a brief passage has been nuoLcd from the writer's account of the 
Rtim dye of the Eastern side of India— the produce of Gtrobiiaothes 
flactidif olios* It docs not seem necessary to comment further on this sul> 
Jed, suffice it to add that much of the dye of China is obtained from this 
source, and that long ago Fortune {set Chinese Indigo by /?. Fortune , 
Jour. Agri-Hort . Sac. ind , /A'., Set. 34) urged the value of this plant. 
It was apparently first botanically made known to Europe through Dr. 
W. Griffith, who found it in the Mi«4imi Hills. 

Besides the above there arc othei' Indian plants known to yield the 
dye. The hill tribes on the Himalaya extract irdigo from several plants, 
but more especially from Maisdcnia tinctoria (the ry6m of the Eastern di- 
vision), a creeping A sclepi ad.* In Java M. parriflora is cultivated as a 
Source of indigo. The Yoruba Indigo of West Africa is obtained from 
Louchoaupus cyaaescens, Bth. Isatis tiactoria— the woad— yields the 
Indigo of Afghanistan and of some parts of China. In Burma two plants 
not as yet mentioned are said to afford indigo, vis , Ovtnncma tingeos, an 
extensive asclcpiad climber, and Acacia rugata, a srv ; tree, probably only 
a variety of A. coactaaa, the soap-nut tree. In Cck tin China a compo- 
site plant, Spilaxithea tinctoria, is cultivated as a source of indigo. Many 
other plants are also reported to yield the dye, though little advantage 
is taken of these sources of blue-dye. Thus, for example, the leaves of the 
custard apple, Anoaa squamosa, and of the gram plant, Cicer arietinmn, 
yield indigo. In Russia, Polygonum tmetorivm is grown as a source of 
the dye, and it is probable several of the HimAlayan species might be so 
used. The fruits of two or three Polygonums afford a pulpy «ibe*ance 
which dyes the fingers blue on being squeezed, and die young cones of 
Abies Wcbbiana afford a curious purple dye, which is probably a form of 
indigo. The tree is known to the hill tribes of the Western Himalaya as 
the Indigo- fir. 

The study of all the indigo-yielding plants should commend itself to 
the attention of planters. 

Greek Indioo or China and c / her reputed Green Dyes. 

In the concluding paragraphs of the Chapter on the Manufacture 
? p Indigo reference has been made briefly to the processes of making 
Indigo-green. That substance should not be confused with Chinese 

* For further information on the Indigo fiom Marsdenia* see Vol. V. 

*9 * I. 306 


SU BSTITUTE! . 


GREEK DYES 
306 



45 * 


Dictionary of the Economic 


INDIGOFBRA 

tinctoria. 


Commercial Indigo. 


UU* PTES. 


Green Indigo 
Of China. 

307 


green-indigo, which, in all probability, is not obtained from the Indigo 
plaid at all; if, indeed, it can be accepted as anything more than a com* 
Dination of two materials resulting in a green dye* This subject is, 
however, at present too little known to allow of a succinct review of the 
literature, and little more therefore can be here done than to furnish the 
reader with references to the chief works which treat of it. The writer, 
in his Calcutta International Exhibition Catalogue, referred to four re- 
puted Indian green dyes, mi., Baccaurea sapid*, Gymuema Hagens, 
Hedjotis capitalists, and Jatrepha g&aaduiifera. These will be found 
treated of in their respective places in this work. But the two former are 
affirmed to be used in conjunction with other substances, so that they may 
be set on one side* The two latter, on the other hand, are reputed to yield 
a green dye without the aid of any other dye-stuff. Gamble, and also 
Scnlich, speak of Hedjotis as the Lepcha green dye. “ The green leaves 
are put into water and infused and the doth to be dyed is steeped in the 
infusion.” Or. Thomson, in the Journal of the Agri-Horticultural Society 
of India (1862); described the process of preparing the green dye from 
Jatrapfea, and it is somewhat remarkable tnat neither of these green dye- 
yieldmg plants have been subjected to fresh investigations, still less have 
they been put to any practical use. If it be the case that Jabropha glandu- 
lifem yields the dye said to have been prepared from it, an unlimited 
supply might be obtained in Bengal, since the plant is one of the most 
prevalent of roadside weeds. 

Subsequent to the appearance of the Catalogue cited above, the writer 
published in the Colonial and Indian Exhibition Catalogue an account of 
what promises to be another subject of future interesting investigation. 
A sample of Kampti green dye was procured, the plant from which it was 
said to have been obtained proving the common pulse Vigna Catiang, 
the Uroki of Assam. The leaves and twigs were reported to yield on decoc- 
tion a fluid which, with the fruits of^GarcinU pedunculata, produced the 
green dye. The former may therefore, like Cicer (gram), afford a kind of 
indigo which, with the yellow from the Garcinia, would form green. In 
•a recent communication, however, Mr. H. Z. Darrah (Director, Land 
Records and Agriculture, Assam) throws some doubt on the accuracy of 
the above information. He describes an Assam green prepared from 
re*t-indigo with turmeric and the leaves of urohi mahorpat(% Vigna). 
He adds that the leaves of the common plum may be used in place of 
urohi ; the plum referred to is probably ZLsyphus, a plant allied to Rnamnos. 
Major Hannay (Note on the Dye-stuffs of Assam, Jour. Agri.»Horti. Soc. 
Ind. 9 Vi. (Old series ), p. 69) describes another Assam green prepared with 
rviM-indigo, the yellow employed being Mishmi-teet (Coptic Tecta). 
Throughout India, however, greens are produced with indigo and some 
vegetable yellow, so that little novelty exists in observations of that nature. 

In an account of the Resources of Pegu (Jour. Ag*i.~HorU Soc.. IX * 
Sol . 5 4 ,) it is stated that the leaves of Pnotinia serratifolia ( ? a form of 
P. Hotontana, W. & d.) yield a green dye. The writer can find no con- 
firmation of this statement. Mason alludes to the above plant (on the 
authority of McClelland) as the donk-yat of the Burmese, but he de- 
scribes m another page a green dye as prepared by the Burmans from 
turmeric and the leaves of the soap-nut Acacia. In Volume If. (Old 
Series), p. 251, mention is made by Mr. A, H. Landers (Vegetable and 
other Products of the Shan Country) of a grefcn vegetable dye of a fading 
colour, which, he remarks, would no doubt be lasting with mordants. 

Turning now to the information available regarding the Grim Indigo 
of China, Lo-kao , it may practically be only necessary to refer the reader 
to the interesting information on this subject that exists in the Journals 
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of the Agri.'Horticultural Society of India. In Volume V! FI. , Old Senes jOHEKN DYES. 
(t8$4)» 23a. Mr. T. F. Henley addressed the Secretary of the Society, ! Cpeen 
recommending that Mr. R. Fortune's attention (during his contemplated ' of China, 
travels in China) should be directed towards investigating the source | 
of the famed green-indigo. Mr. Henley referred the Secretary to Mon- j 
sleur Persons account of the substance which had then only recently \ 
appeared (in Comptes Rendu s de l* Academie des Sciences, Octooer 1852). j 
A copy of M* Pars oz*s memoir was furnished to Mr. Fortune along with 
a grant of ;£5o to be spent on plants and seeds including, if possible, those 
of the green indigo shrub ( Proceedings , clxxxiii .), In vol. IX., 105, 
is published Mr. Fortune's " Account of the Chinese Green Indigo Plant 
with specimens of the dye." Mr. Fortune in the above paper expresses 
his satisfaction that the green dye plant forwarded by him had been 
received In safety by the Society. He then proceeds to say that he found 
that the 9 eeds of a cultivated along with a wild form of the plant were 
used in producing the dye. He performed the experiments for himself 
as descriocd by nis Chinese informants. •• The extract," Mr. Fortune 
wrote, " from the seeds of the cultivated species which I have evaporated 
on paper, is yellowish m colour, while that from the wild kind is of a pur- 
plish or violet tint, and apparently very beautiful. These mixed together 
give a green of various shades, according to the proportion of each kind, 
and this colour is much varied and improved by the addition of alum, 
sulphate of iron, and such substances used as mordants by dyers. The 
Chinese invariably informed me the seeds w'erc employed to paper only, 
and that cotton and silk fabrics were dyed with the bark." Mr. Fortune 
after some trouble found that the chief seat of the gTeen dye (or Lokao) 
manufacture was at Kia-hing-fu situated between Hung-chon-fu and 
Shanghai, and as he was unable to visit that city he communicated with 
Or. Lockhart, who entered warmly into the investigation. Mr. Fortune 
then adds that on reaching Shanghai later in the year he found that the 
Rev. Mr. Edklns had, on passing through Kia-hing, procured a bundle 
of the chips. Speaking of these chips he remarks : M Dr. Lockhart had pre- 
pared the extract by boiling down a decoction obtained from them." At 
page 274 a further communication from Mr. Fortune is given where he 
furnishes a passage from a letter received from Dr. Lockhart in which the 
process of preparing the dye is carefully desc- i.^d. The barks of the j 
wild plant called whitb ana of the cultivated ca'tsd yellow are boiled j 
in iron pans. 

. 4t The residuum is left for three days, after which it is placed in large ! 
earthen-ware vessels, and cotton cloth prepared with lime is dyed with it ; 
several times. After five or six immersions the colouring matter is washed 
from thedoth with water and placed in iron pans to be again boiled. The 
colouring matter is taken up in cotton yam several times in succession, 
and then washed off and sprinkled on thin paper. When half dry, the 
paper is pasted on light screens. And thoroughly exposed to the sun. The 
produce is called Luk-kaon . In dyeing cotton cloth with it ten parts are 
mixed with three parts of sub-carbonate of potash in boiling water." The 
dye obtained “ does not fade with washing, which gives it a superiority 
over other greens " 

In the same article Mr. d. McMurray, Head Gardener to the Society, 
described the process he had pu.’*ucd in cultivating the plants and seeds 
of the Chinese green dye, ootamed from Mr. Fortune. Dr. Thomson 
(then Superintendent ot the Royal Botanic Gardens) identified the plant 
as a species of Rhammis. Reprinting from the Pharmaceutical Journal 
and Transactions the A gri- Horticultural Society, in their Selections, page j 
no, gives Mr. Daniel Hanbury’s paper on the notes furnished him b\ ' 
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Dr. Lockhart. These are in substance the same as briefly indicated 
above j Dr. Lockhart appears thus to have sent the same information to 
both Fortune and Hanbury. 

In the Proceedings to Volume IX., the Society’s Gardener continued 
to report most favourably of the progress made with Mr. Fortune** green 
dye plants* but the interest in them 9 eems to have died out about the time 
a translation appeared (by Mr* H. Cope) of Monsieur Natalis Rondot’s 
most elaborate and instructive paper on “ The Green Dye of China, and 
Green Dyeing of the Chinese,** This will be found in Volume X., 273 
— 336, and continued in Volume XI. , 139—178. M, Rondot affirms 
that the first European mention of this green indigo occurred in 1845, but 
that the discovery of the properties of the dye only dates from 1852, vtts., 
with the publication of Mons. J. Persoi s paper. It was shown at the- 
Exhibition at Turgot in 1846 both as a paint and as a green dye for silk, 
but only a passing notice was taken oi it. According tQ the Rev. Mr. 
Edkrns no mention is made of the dye in the Chinese and Japanese works 
earlier than the first decade of the present century. In Volume XI. of the 
Journals. 171 — 178, will be found a complete "record of all the works 
that treat of the Green Indigo of China and the Green Dyeing of the 
Chinese, and although in D. Hanbury’s Science Paper » and other modern 
works repeated mention is made of the dye, our knowledge of the sub- 
stance has not materially advanced. There seems no doubt, however, but 
that it is prepared from two species of Rhamnus (tM*., R. dAvrxricns, Pali., 
and R. tinctorius, WaUst. et Kit Although India possesses some eight 
indigenous species of Buckthorn none of them are reputed to yield dye% 
n*>r apparently has any person ever thought of tr\ing if they could U* 
made to afford a green dye similar to that of China, a fact probably due 
to the advance made in the production of green dyes from coal-tar. \l 
is significant, however, that a Zizypfaus (a genus closely allied to Rhamnus) 
should in Assam be employed as an ingredient in the preparation of a 

f reen dye. Dr. D. Pradn ( A note own Lo-kao », Jour. Agri.-Hori. Soc , 
nd . VI if (New Series), 278—281, reviews the present position of the bota- 
nical literature of the dyc-yieiding species of Rhamnus. He points out 
that, in the Flora of British India under u D. dahoricits ” the plants de- 
scribed as R. globosus, Bunge, and R. virgatus, For A., have been included 
as synonyms. If this reduction bo confirmed then India possesses one of 
the ’Chinese dye-yielding species. Dr. Pram, however, is disposed to 
regard the Roxburgh! an species as probably quite distinct from R. 
davuricus, Pall., in which case none of the dye-species occur in India. 
M. Michel, at Lyons, experimented with the bark of Rhamnss Cath&r- 
ticos and prepared a green dye, which, while stated to be inferior to that 
obtained from the Chinese species, confirmed the accuracy of the reports 
that had appeared regarding the Lo-kao. Charvin (in 1864) chemicailv 
prepared tne fo-kao from Rhamnus Cathartic us and other species, and 
he sold the dye (or 37 r. a lb, the true Chinese article having previously 
fetched 7s. M. an ounce. Although a remarkably beautiful dye it is highly 
problematic if it will ever be able to find a place in the European markets 
in competition with Aldehyde green, gas green, Hofmann’s green, Paris 
green, and other such che^p colours prepared from coal-tar. The chances 
of such a trade are dependent, as indeed is the continuance of indigo, upon 
whether or not it can undersell the Afiilinc dyes. The Indian species 
are all temperate plants, and even if found to afford the dye could not be 
so easily grown on the plains of IndiA as the morb tropical Chinese species. 
Father Helot describes the preparation OHf the green dye thus s— The fresh 
bark of the species known in China as h*ng*pi-lo-chou is boiled with water 
and left standing in the liquid for two days ; the preparation of the decor- 
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tion from the other species pi-pi-lo-chou is continued for ten days. Each 
of the decoctions is used separately, and on each occasion lime water is 
added. The fabric is dipped in the former decoction seven to ten times 
and in the latter three times, but the fabric is allowed to dry between each 
immersion* The drying is effected on meadows where the cloth is spread 
out at about night-fall and left until noon of the next day. Only the side 
of the fabric exposed to the sun becomes coloured, from which circum- 
stance it is inferred that sunlight is indispensable to the formation of Lo- 
kao. Theprocessof preparing Lo-hio as a pigment or dye-stuff (described 
above by Fortune) is thus quite different from the process of dyeing with 
the fresh barks as employed by the Chinese, in the former a fabric is 
used to remove the dye, tne excess being brushed and washed off and 
then exposed to the sun on paper so as to cause the change necessary' to 
its formation. In the latter the change effected by the sun takes place 
on the fabric, the exposed surface being dyed, in M. Michel’s experi- 
ments with Rhaounss Catharticua, as with the Chinese Rhamnus barks, 
the surface of the fabric exposed became green coloured, but if prepared 
Lo-kao be used as a dye both surfaces of the fabric are dyed, since the 
tinctorial agent employed has already been acted on by the sun. 

The berries of a species of Rbamnos are sold in Europe under the 
name of Persian Berries. These are largely used in calico-printing for 
steam-orange, olive, green, &c., and this dye exhibits certain actions 
under the influence of light analogous lo the reaction indicated above in 
the formation of Lo-kao. This »s especially seen when copper sulphate 
has been used as a mordant. The olive colour imparted by the berries 
gradually becomes deeper in colour, but after tweUc months* exposure to 
light the olive green produced becomes as fast to light as vat irdigo. These 
Iwnifs are obtained from several species of Rhamnua, wild or cultivated, 
in France, Spain, Italy, Turkey, the Levant, or Persia. In addition to 
the works named, the reader may consult the following Ciookes, Dyeing 
and Calico- panting, 42$ — 4 ?$ ; Hummel , the Dyeing of Ttxhle. Fabrics, 
366 ; Spots' Encyclopedia ; Balfour, Cyclopaedia ; L\nn. Soc. Journals , &c 
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CHEMISTRY OF INDIGO. 

The Explanation of its Tinctoria < Reactions. 

The Indigo of Commerce varies greatly »n c * dily and purity, and its 
value, therefore, depends upon the proportion 01 ..rtunl colouring matter 
contained. Thus good indigo, according to Mr. A. H. Allen, ranges from 
about 4$. to 5 s. (>d* per lE — the proportion of colouring matter being 
about 50 to 70 per cent. G<*od Kurpah (Cuddapah) inchgo ranges from 
?s. qrf. to 3s. 9 d. per fl>, and usually contains 33 to 52 per cent, of 
colouring matter. Oudh is generally similar tu Kurpah in price and rich- 
ness. Good Java indigo contains from 60 to 80 ptr cent, of colouring 
matter, and ranges in pr:ie from 5J. to 6 s, fid. There are many low 
qualities of indigo as, for example, the so-called 11 M Indigo, which somo 
times contains only 0 to 9 per cent, of colouring matter. M From a list 
of the prices and richness of various parcels of indigo sold in London, it 
appears that the lower qualities usually fetch ;<■ higher price ncr unit of 
colouring matter contained than is the case with better kinds. On the 
whole, it may be taken that the unit of colouring matin sn indigo has a 
present market value of about i«r per lb, or perhaps, nu-re strictly, 15 — *2 
of a penny. There are^nany exceptions, however, as some dyers are will- 
ing to pay rather more for a particular quality, which their experience or 
fancy leads them to prefer. In some casts' certain dyers will consider 
that Oudh indigo gives the best results, and they will buy Oudh ”]d»go 
only ; while others doing exactly ihe same kind of work, find that Oudh 
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will not answer their purpose, and will use only Bengal indigo, and so on*” 
The dye-colouring matter of the commercial articles has been subjected to 
the most careful chemical analysis, and, as stated, has received the name of 
Indigotin . The commercial article contains, however, in addition the sub- 
stances known as indigo-red, indigo-brown, indigo-gluten, and a number 
of brown resinous products which nave not as yet been fully determined. 
Without entering into the history of the development of our Knowledge of 
Indigotin further than has already been indicated, it may suffice to state 
that its chemical composition is now accepted as being represented by the 
formula C»H k NO (or C^H^NjOj). It is insoluble in water, alcohol, 
ether, and essential oils, or in dilute adds or alkalies hot or cola. But it 
is soluble in sulphuric acid forming what is known as Extract of Indioo 
or Sulphate of Indioo. Creosote, phenic add, alcohol, fixed oils, and 
aniline, also dissolve small quantities at a boiling heat, but on cooling 
indigotin is re-deposited : chlorine and hypchlorates destroy its blue colour. 
Crookes remarks on the insolubility of Indigotin as follows 

*' When finely pulverised indigotin is mixed with anhydrous acetic acid, 
and when a single drop of concentrated sulphuric acid is added, there is 
obtained a beautiful deep blue liquid, from which the indigotin is separa- 
ted unaltered on the addition of water. If the original acetic acid solution 
is applied to any woven tissue, and immediately afterwards washed in 
water, the tissue is dyed blue. It should he 6bserved that this process is 
the only manner hitherto known in which indigotin , without feeing re- 
duced, is reproduced in its primitive state. Indigotin is a thoroughly neu- 
tral substance, void of taste and smell ; its specific gravity is 1*35. When 
decomposed by dry distillation indigotin yields, among other products, 
aniline* By oxidising agents, such as concentrated solution of chromic 
acid and chlorine, indigotin is converted, when water is simultaneously 
present, into a new substance, which differs from indigotin only by 
having one atom of oxygen more in its composition, and which is named 
I satin By the action of strong and not nitric acid indigotin »9 converted 
into indigotic and picric acids, and in this reaction carfeon is eliminated. 
But the most interesting, as it is the reaction on which the industrial usage 
6 f indigotin depends, is its property of combining with hydrogen to form a 
colourless substance, white-indigo, soluble in alkaline earths or alkalis, 
which is re-convertablc into indigotin by oxidation through exposure 
to the air.” 

METHODS OF DYEING WITH INDIGO. 

Cotton Vats. 

The above phenomena, vulgarly called M reduction,” requires the hy- 
drogen to be in a nascent state. An agent which, in the presence of an 
alkali will decompose water, retaining the oxygen and liberating the 
hydrogen, is that employed. For this purpose ferrous sulphate or copperas 
and staked lime are mixed in a large bath or “vat” with the indigo. 
The indigo is first reduced to a fine powder with water and the contents of 
the vat are carefully stirred and then allowed to settle. The action of the 
lime is to form ferrous hydrates ; this seises the oxygen from the water and 
is thus converted into ferric hydrate, and hydrogen is liberated in the nas- 
cent state. The hydrogen unites with the indigotin or blub-indiop to 
form WHiTK-iNDioo and this becomes soluble in the presence of the excess 
of lime. The liquid of the vat thus gradually gets discoloured to a pale 
yellow, and sulphate of lime is deposited. Tnese reactions may be ex- 
pressed thus— 

1 , FeS0 4 Ferrous sulphate -f Ca(OH), Lime sa Ca S0 4 Calcium sul- 
phate + Fe (OH), Ferrous hydrate. 
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II. * [ Fe (OH)*] Ferrous hydrate 4 2 H ,0 Water. ss Fe t (O H) c 
Ferric hydrate 4 - H» Hydrogen. 

III. 2 (C.HtNO) Indigotin or blue-indigo 4- H, Hydrogen =2 (C. H* 
NO) Whfce 4 ndigo. 

The order in which the ingredients are generally added to the vat is to 
fill the vat with water and then to add first the ground indigo and milk of 
lime, and after these have been stirred about well to add the solution of 
ferrous sulphate. The mixture is systematically raked about at frequent 
intervals for 24 hours. 

The above process, while perhaps the most rational chemically, is 
sometimes not followed, owing to the tendency of the fluid to thicken. 
To avoid this the ferrous sulphate and indigo are first added, and the 
milk of lime afterwards, and gradually, as required. Lime is preferred 
to caustic soda, because cotton is found to dye more rapidly and the 
film of calcium carbonate that foTms on the surface of the fluid prevents 
its oxidation into indigotin. The reduction into white-indigo is known to 
be complete when numerous thick dark-blue veins appear on raking up 
the liquor and the surface has become covered with a strong blue scum or 
••flurry.” The liquid should then be clear, and of a brownish- amber 
colour; if greenish, undecortposed indigo is present and more ferrous sul- 
phate should be added. If very dark, more lime is required. 

The above is the usual vat preparation, but metal zinc may be employed 
to liberate the hydrogen 

Zn 4 H, O = Zn O s H s . 


METHODS OF 
DYEING. 

Cotton Vats. 


The presence of lime and indigo are found tt> facilitate this decomposi- 
tion, the liberated hydrogen reducing the indigo. 

A hydro-sulphite vat may also be used : — 

H f SO, 4 Zn=H,SO, 4 ZnO 
Sulphurous acid 4 Zinc = Hypo-sulphurous acid 4 Zinc oxide. 

In practice Professor Hummel {Dyeing of Textile Fabrics) says the 
xinc is usually allowed to act upon concentrated solution of sodium hydro- 
gen sulphite (bisulphite) instead of sulphurous acid, there being produced 
a solution of sodium hydrogen hyposulphite and zinc sodium sulphite : — 

Zn + 3 Na H SO. = Na H SO, 4 Zn 4 H.O. 

The reduction erf the indigotin to white-indigo : * means of acid sodium 
hyposulphite may be expressed thus : — 

2 ( 0 * H, NO) + Na HSO, 4 Na HO = 

Indigotin Acid Sodium hyposulphite Caustic soda 
2 (C, H , NO) 4 Na, SO, 

White-indigo Disodium sulphite. 

The hyposulphite is a somewhat difficult process, but a concentrated 
solution of reduced indigo may be obtained which can be employed for 
charging or replenishing a dye-vat. It should be used cold for cotton and 
hot for wool. It is a.useful vat for silk-dyeing. 

Indigo Extract, or Saxony Blue. Saxony Blue* 

The above three processes are those genera :I\ used w ith cotton, though, 3 M 

as remarked v the hyposulphite may also be employed with wool or silk. 

Instead of the vat process, however, animal fibres— silk, &c.— are 
often dyed with what is called Ini>.- o-ExTRACTor Indigo-Carmine. By 
the action of strong sulphuric acid indigotin is converted into soluble \ndt» 
goUn-duvlphonic acid. Theindigoin this preparation has undergone so 
complete a change that it cannot be restored. The derivatives of indigo 
thua obtained have no affinity for cotton, though used by bleachers for 
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tinting. The colours are fugitive, but their ease of application Is a 
great recommendation, and animal fibres may be dyed on being simply 
steeped in the slightly acidulated hot extract solution. The colour is 
much brighter than can be obtained from a vat*dye, but it does not stand 
milling. Silk to be dyed with the extract is sometimes mordanted with 
alum, m order, on the addition of cochineal, logwood, or orchil, to produce 
reddish shades— purples or violets* Indigo-carmine is produced by the 
addition of sodium sulphate. 

Fbkmbntation Vats tor Woollxn and Siu Goods, 

Indigotin is also applied to woollen goods by means of a vat contain, 
ing a special preparation of white-indigo. These vats are prepared or 
« set ” in various ways, but in all, the indigo is reduced in the presence of 
some organic substance such as woad, madder, molasses, bran, 8fc. The 
organic material undergoes fermentation when macerated in water with 
the application of heat. The hydrogen evolved by the fermentation 
transforms the indigotin , and this is dissolved in the vat by the addition 
of some alkali or alkaline carbonate. 

The Woad Vat .~ The woad plant itself, formerly employed as a source of 
blue, is now used entirely as a fermentation agent in the woollen vat, but it 
is probable that cabbage leaves might be equally serviceable. The vat is 
first partly filled with water, and crushed woad is then added, the whole 
being well stirred and the temperature raised to 50 0 or 6o* C. This tempera- 
ture is maintained from 24 to 3° hours ; bran and madder are now added 
and half the total required quantity of lime. After being well stirred, the vat 
is covered over and left for 1 1 to 24 hours. By this time fermentation has 
been established, the surface of the fluid becomes covered with a coppery-blue 
scum, and on being stirred the liquor is seen to be of a greenish yellow colour, 
interspersed with blue veins of restored indigo. If the bottom of the vat be 


disturbed a froth will appear on the surface, and the sediment, if brought 
up, will smell sour. A piece of wool dipped in the bath and then ex- 
posed to the air is coloured blue. All these indications denote the favour- 
able progression of fermentation, and it now becomes necessary to keep 
the further stages under control. The remainder of the lime is added 
by degrees, vigorously stirring the contents of the vat all the while. In 
the course of 24. hours if the fermentation continues favourably, the vat will 
be ready for use. Too rapid fermentation is checked by the addition of 
lime, or if too slow it is accelerated by the addition of bran. The dyeing 
power of the vat is maintained by the daily additionof lime and bran and 
every other day of indigo. After three or four months, or when the vat 
sediment becomes bulky, no further additions are made, but the vat is used 
for lighter shades until its indigo is exhausted, when it has to be emptied 

out and a fresh vat started. , ... , 

The above account of a fermentation* vat has been compiled fro.n 
Professor Hummers excellent work on the subject, and for fuller details 
and quantities of the ingredients the reader is referred to the original text. 
Tht Potash Vat % which contains indigo, madder, bran, and carbonate 01 

potash, is not so liable to get out of order owing to its not containing so 

highly nitrogenous a substance as woad. It also dves more ^pidly an 
gives deeper though duller shades of blue. The colour does not come ott 
so muchOh milling with soap and weak alkalis. It is, therefore, 
adapted for very dark shades of mfyy blue and is better suited for si\ 
dyeing than a vat containing lime. The bestisilk vat is, however, one 

which indigo is reduced by powdered xincandammonta. 

Th* Soda , or Git man Vat contains indigo, bran (or treacle), carbonai 
of soda, and slaked lime. 
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Th$ Urin # Vat is used by dyers who have to resort to vat dyeing only I METHODS OF 
occasionally. It contains Stale urine, and common salt, heated for several 1 DYBlW0 * 
hours up to 50* or 6o* £, Madder is then added and indigo, fermentation ! Ur,n * 
being allowed to proceed as before until white-indigo is produced. ! 3*5 

Native Vats, or the processes op rsducikg indioo pursued by HaUve Vats. 

THE PEOPLE OP INDIA. 3l6 

Though crude in comparison with the vats prepared in Europe, the 
native dyers of India arc fully aware of most of the processes of rendering 
indigo soluble, and in fixing it by making it again insoluble within the 
tissue of the fabric. The vat most generally preferred, however, is a fer- 
mentation-vat A pound of powdered indigo is soaked with three pounds 
of Hme and four pounds cf impure carbonate of soda in water ; four ounces 
of sugar are added. IF fermentation does not commence in seven or eight 
hours, more lime and sugar are added, and if the weather be cold the vat 
is heated to encourage the fertpentation. When the reduction has taken 
place the vat is used in the ordinary manner (Buck, Dyes and Tans of 
North' Western Provinces). 

In the Nasik Gaeetteer an interesting account of indigo-dyeing, as 
practised tn Bombay, will be found. ** To prepare the solution 'of indigo 
the dyers have two vats— a salt vat, khdra pip, for dyeing cotton, in which 
•wvwr indigo, and a sweet vat, mi (ha pip, for silk, in which good indigo, is 
used" The vat employed is an open-topped wooden barrel or earthen 
vessel sunk in the ground, and large enough to hold 300 gallons of water. 

The Salt Vat~ About 150 gallons of w ater ate thrown into the vat. To S** 1 
this is added 81 b impure carbonate of soda (sdji khdr), and 4lb of lime. The 3*7 
mixture is stirred well and allowed to stand over-night, while 5ft of indigo 
are left soaking in a separate dish of water. Next morning the indigo is 
reduced to a paste by being worked in a stone trough, the operator's hand 
being covered by a cloth. The indigo is then thrown into the vat and 
well stirred for two or three hours, the stirring being repeated at night- 
fall when other 5ft of indigo paste is thrown into the vat. On the third 
day a copper pot of about ten gallons capacity is filled with sediment 
from an old vat and the sediment thrown into the new vat, the mixture j 
being again stirred and the vat securely closed. If there is no old sedi- j 
ment, two pounds of lime, two pounds of dates, and * n pounds of water are ; 
boiled till the mixture becomes ye!Iow r , This hot paration is throw n into i 
the vat as it is being stirred in place of sediment from an old vat. On the j 
fourth day the vat mixture is yellow, and, when stirred, gives off foam. The , 
colour of this foam indicates whether or not the vat has been successful!) ! 
prepared. It is collected, made into balls, and dried, and proves useful j 
to colour patches where the dye has not taken uniformly. If the foam be j 
reddish the vat has been correctly prepared ; if white fib of carbonate j 
of soda should be added ; if it imtates the skin, clots, or is oily, about 4ft ! 
of dates should be added. The vat should be readv for use on the fifth ! 
day. " j 

The Sweet Vat.— For this purpose 120 gallons of water should be placed ■ Sweet Vat, 
in the barrel, 4th carbonate of soda added, and the vat kept covered for 1 318 

three days. On the third day 4A carbonate oi soda and 2ft of lime 
should be added, and the mixture stirred three times a day. Next morn- 
ing, the fourth day, 4th of old brown sugar are dissolved in cold water, 
the solution is thrown into the > at and the mixture stirred occasion- 
ally for three days more* When fermentation sets in the mixture begins 
to crackle* At this stage the foam is examined, and, if it is reddish, 
the vat is ready. If white carbonate of soda and lime have to be added, 
the proportions of lime and sugar requiring the nicest adjustment. If this 
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be not attended to the indigo rots, has an offensive smell, and is unfit for 
dyeing (Dr. Ndrdyan Daji , Dyeing in Western India , Jj). 

In Bengal sugar is used in only one or two districts as the fermenta- 
tion agent. In Darjeeling the refuse water obtained in washing sheep 
is employed in the vat. In Rajshahi district the twigs of Morinda 
tinctoria are added to the vat r apparently much after fhe same manner as 
madder is employed in Europe. In Malda the seeds of Cassia Tors are 
added to the vat. This subject has been alluded to above in connection 
with the manufacture of Indigo in South India and is apparently of much 
interest, since the employment of these seeds is so widely known. For a 
similar purpose apparently the seeds of a plant known as icki-bichi are 
used in Chittagong (Dr. McCann , Dyes ana Tans of Bengal). 

Indigo-Dyeing and Calico-Printing. 

The principle of indigo-dyeing has been indicated by the foregoing 
remarks regarding the chemistry of the drug, and the formation of dye-vats. 
The fabric or yam is immersed in the reduced indigo solution for the required 
number of times until the texture of the substance has been impregnated 
with a sufficient amount of white-indigo. Care must be taken not to bring 
the fabric or yam above the surface of the vat when 0 hawking” it in the 
fluid, nor of course should it be allowed to touch the sediment. If raided 
above the surface, it will be at once oxidised and the portions so acted upon 
will receive a different colour from the rest. Cloth dyes best in a vat in 
which moderate fermentation is preserved. After the necessary degree of 
immersion the fabric is hung up to drain, and is thereby exposed to the air, 
when the oxygen combines with the excess hydrogen to form water, and 
this evaporates away, leaving the insoluble particles of indigotin in the 
interior of each filament of the texture. If the exact shade has not been 
obtained the process is repeated. The greatest difficulty is in regulating 
the fermentation bath, ana considerable experience is required to know 
when it is right. Woollen materi^Js should be first boiled well in water, 
then plunged into tepid water, and squeezed before being entered in the 
indigo vat. They should never be allowed to lie In heaps after boiling, 
since this would cause unequal dyeing. The boiling serves the double 
purpose of allowing the damp fabric to aye evenly ana prevents the ad- 
mission into the vat of too much air which would oxidise the indigo-whitc. 
Before beginning to dye, the blue scum should be taken off the surface of 
the liquor of the vat ; otherwise spots will be given to the parts of thetex- 
ture coming first in contact. After dyeing, the fabric should be rinsed in 
acidulated water and washed thoroughly. In order to remove every trace 
of loosely adhering indigo, a good milling with soap and fuller s earth \s 
given, so that the finished piece will not colour a white handkerchief when 
rubbed on its surface. If it be desired to make the colour extra fast the 
fabric should be boiled in a solution of alum or bichromate of potash and 
tartaric acid. Some dyers also regard a boiling of the dyed goods in 
barwood, sanderswood, or camwood as necessary to completely nx tne 
colour and to secure its being fast in light. Steaming makes the colour a 
little violet, but faster against light. 

Calicoes, after leaving the vat, are first rinsed in cold water to remove 
the loose lime and indigo adhering mechanically, and then m dilute sul- 
phuric acid to dissolve off the caTcium carbonate. They are afterward^ 
washed in water and dried, and thus a uniform blue colour of any ' j 
quired shade may be produced. Cotton fabric# are alsodyed with maig< > 

. printing or pencilling white-indigo upon the surface. The alkali emp <■ > 
to hold the dye in solution is washed out as soon as the indigogen « 
been absorbed by the tissue and the oxidation produced by washing tr 
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forms the dye into its insoluble form, thus exhibiting the patterns printed. METHODS OF 
#< Fast-blue ” prints are obtained by precipitating from a paste ot indigo DOBING, 
and a strong reducing metallic oxide (commonly hydrated protoxide of llndigo-dyeing 
tin), a too rapid oxidation of the white-indigo being prevented. The paste anB Caueo- 
is printed on the fabric which^ is then passed through an alkali bath of Criming, 
lime-water or soda solution. The alkali replaces the oxide of tin, forming 
a soluble combination of white-indigo, which penetrates and is fixed by 
oxidation. 44 China-blue ’* prints are somewhat similar. Indigo previously 
pulverised is printed on the tissue and the fabric placed under the influence 
of reducing agents ; when absorbed the white-indigo is oxidised. But 
parti-coloured goods may be produced having a blue ground colour by • 
either of two processes technically known as resist and discharge. In the Resists, 

former the fabric, prior to immersion in the indigo vat, is printed with a 320 
substance which, either chemically rr mechanically, prevents the mdigoge n 
penetrating into the fabric. After being dyed blue on the exposed parts 
the resist is washed off and the white patches printed with any other 
colours or patterns. In the latter process ( discharge ) the indigotin of the 
uniformly dyed fabric is removed by chemical agents which are printed 
in the desired pattern. The mechanical resists , generally used, are wax 
or pipe-day (much after the manner in which the Palampur calicoes of 
Ff nth India are dyed) and the chemical resists are powerfully oxidising 
agents, such as salts of copper or bichloride of mercury, which convert the 
1 ndigogen of the vat, coming in contact with the printed portions, into 
indigotin which is deposited mechanically on the surface, instead of being 
absorbed into the substance of the fabric. Resists printed on a blue 
ground and the fabric again plunged into the \at results in a pattern in ■ 
shades of blue. The discharges are in many respects inconvenient, as they : Discharges, 
do not give sharp prints and very strong vats are required to prevent j 3 21 

running. Chromic acid is the best discharge, but chromate of lead ts often 
used. Red prussiate of potash and caustic soda also form a useful dis- j 
charge to indigo. 1 

Drfects. — All fermentation-vats are subject to derangements by which J Defects, 
they become more or less useless. Deficiency of lime >s the most common J 22 
cause, the fermentation bring thus unchecked and allowed to proceed 
until the liquor is useless. 1 1ns mnv be recognised >y the scum disap- ; 
pearing, the liquor becoming muddy, and the esc | * of a disagreeable 
odour. The only remedy is to heat the vat to 90 L, and add lime. If 
this does not check the. torment at ion the preparation is useless. Another - 
danger, according to Professor Hummel, is too t ip:d working of the vat. 

I he colours become faint and the liquet gives ott an ammcniacal odour. 

The third defect is too much lime. The indtgo-whste is precipitated and 
the liquor becomes of a dark-brow n colour, w hue the heaith\ odour and 
the scum disappear. If noticed in time tlus ir.iv be corrected by the add— 
tion of a little ferrous sulphate or dilute sulphuric acid to precipitate the 
lime in an insoluble condition. 


TRADK IN INDIGO. ! 

It is perhaps unnecessary to endeavour t*' * . "\ the modern trade m ' 
Indigo further back than one hundred years. The total imports into: 
Great Britain were, in 1782. 4o5.ioolh, of which the Stat«« .-f tur- f 

nished 161,216; the West Indies » i.jou; British Continental Color? u-s 
128,640; Flanders (Austrian! 78,070; Portugal .'7.^8: Asm 
(including, of course, India; ; Ireland 0,57.}, ami Spain :o 'IH. In the >**ar ; 
following, the imports were 1,284,565!^. Asia contributing • i*'** j 

States of America 518,080; the West Indies 204.04s, and j 

from Holland. From that year the British imports steadily men.. sou 1 
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till 1*788. they attained the magnitude of *,096,91 lib, of which Asia furnished 
622,691ft; the States of America 1,060,164; Spain 204461, and the 
West Indies 94»$5oft. In 179s they amounted to 4,368,027ft, of which 
Bengal furnished 2,955,862ft. In a Despatch, dated 1792, the Board of 
Directors congratulated the Indian Government, that, as the British 
imports of Bengal Indigo increased, those from the Spanish and French 
colonies declined, while at the same time a targe export trade from Great 
Britain to the Continent had been established. In 1790 the re-export 
trade amounted to dose on a million pounds of the dye. 

It may thus be said that in less than 20 years, from the date of their 
first effort, the Bast India Company, by the enlightened action they took, 
completely restored to India its indigo industry. It is also noteworthy that 
whereas the total imports of indigo into Great Britain were in 1782 less thar 
half a million pounds, the production of a superior quality at a cheap rate, 
in Bengal, had so increased the demand that ten years later Great Britain 
alone received over four million pounds. This brilliant result is fully borne- 


alone received over four million pounds. This bnlliant result is fully borne 
out by the statistics of the present indigo trade. The French and Spanish 
manufacturers have practically ceased to exist. In 1888 the United 
States of America furnished Great Britain with 123 cwt. ; Central America 
with 6,769 cwt., and Holland gave to England a small amount, derived 
most probably from Java mainly. With the single Dutch exception, how- 
ever, the other European nations that are annually shown as participating 
in the British supply may be viewed as re-exporting Indian Indigo. 
Practically nine-tenths of the Indigo trade is now Indian. Thus, for ex- 
ample, out of a total of 78,128 cwt . (8,750,336ft) of indigo, imported by Great 
Britain last year (1888), India furnished 69,416 cwt. The Philippic 
Islands produce a small amount, but their trade does not appear to 
expand. It is doubtful how far any other country (except perhaps 
China) could ever compete with India. VVe possess a complete mono- 
poly, and prices are not govern^ by competition with other produc- 
ing countries, but by the caprice of demand or fashion and the uncertainty 
of the Indian supply. It is very generally admitted that few crops are 
more precarious. Too much or too little rain is equally destructions, and 
it is impossible to guarantee the quality that can be produced, still Jes* 
to secure uniformity and continuity of a particular kind from a given 
factory. It accordingly follows that prices are governed to a large extent 
by internal rather than external circumstances, and they may he said to 
fluctuate annually by supply and demand, and from day to day by Uu* 
quality brought into the markets. A certain percentage of inferior native 
made indigo or of the adulterated article has come to be a recognised 
factor in governing prices; but, apart from such considerations, the d\c 
property of the produce of even the best and most carefully superintended 
factories is by no means constant. This fact renders it often extremely 
difficult to draw comparisons between the returns of Indigo trade year by 
year, or month by month. At the same time other difficulties also exist. 
Until comparatively recent times it was customary to give the trade 
returns of Indigo in pounds. The foreign trade is at tne present time 
expressed in cwts., the railway, road, and river traffic in matmds of 82th, 
mostly gross weight, and the commercial statistics in factory maunds of 
74ft 10 o z., net weight of indigo. Jn the following tables an effort has 
been made to facilitate comparison -between the official and commercia 
returns by expressing quantities id poundg, but a constant error in all 
such statistics, when dealing with one year as compared with another, 
exists in the fact that the official year extends from 1st April to 31st 
March, the commercial Indigo year from 1st October to 30th September. 
This is the more serious, since the indigo sales, in Bengal, last only for four 
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months, vis., November to February ; though it is lessened by the fact 
that the whole of the indigo intended for the foreign markets has left India 
by the end of March. The foreign transactions of each official year would, 
therefore, nearly correspond to the commercial returns, but the internal 
trade of the official year would seriously overlap the commercial. The 
most important error, however, lies in the fact of Government figures being 
the gross weight of cases containing indigo, while the commercial are for net 
weights of actual indigo. It would, in fact, be a safer mode of comparison, 
therefore, to take the Government gross maund of S2fb as corresponding 
to the commercial net weight in factory mauntls .of 74ffb — the difference 
being the weight of packages, &c., but merchants put down the difference 
in the two returns as equal to 25 per cent. While bearing in mind these 
sources of error, an average of several years would give a fairly trustworthy 
mode of estimation, more so at all events than the actual figures for the 
indigo trade of any one year. 

in 1813 Milburn staled that the European demand for indigo amount- 
ed to three million pounds, but that, if required, Bengal alone might furnish 
five times that amount. It is somewhat significant that the Indian pro- 
duction is today a little over its prophesied possibilities. The average 
annual exports of indigo from all India during the past ten years have 
Lic^n *34,798 cwt. (x 5,097,376ft b According to Messrs. Thomas A Co.'s 
annual statement of “ Indigo Averages ” the production iduring the past 
ten years) for Lower Bengal, Behar (Tirhut, &c.), Benares, and Doab 
(North-Western Provinces), has been 9,881,163ft, or during the past three 
years 9,813,1871b. In the official returns of Bengal a certain amount of 
indigo is recorded as brought from the Punjab, Rajputana, the Central 
Provinces, Assam and Madras, which apparently Messrs. Thomas k Co. 
do not take into consideration. These sources of supply increase slightly 
the returns for Bengal, but there exists a sufficient correspondence in the 
commercial and official statistics to confirm the accuracy of both. Accord- 
ing to the official returns of Bengal the production plus the imports have 
averaged 0,857,745ft, during the pa <4 three years. At the same time all 
exports, whether bv land or sea, have averaged 9,460,878ft, thus leaving a 
balance of 396,857ft in stock or available for local consumption. It seems 
probable that the Bengal local consumption averages from 250,000ft to 
400,000ft annually. A similar analysis might be w>*‘ked out for Madras 
but it is believed the figures of trade in the four tables here given will con- 
vey a sufficiently comprehensive idea of the Indian indigo trade. It may, 
however, be remarkea that the growth of the Madras indigo trade is the 
most characteristic modern feature of the Indian industry- 1 he Bengal pro- 
duction has* fluctuated within mure or less fixed limit?, but that of Madras 
has steadily improved for the past thirtv or funs years, and has attained a 
proportion which could scarcely have been anticipated h\ the pioneers of 
the trade who, at the beginning of the present century, laboured untiringly 
to establish an industry which is now annually worth 2 \ million pounds 
sterling to the Town Provinces; Madras adding its quota of close on 
another million sterling. 

(Con/, with remarks under the Chapter on ** Yield and Area under 
Indigo. ) 
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In the Bengal Report of 1887-88 on the Internal Trade (River, Rail, 
and Road) it is stated that the following were the sources from which 
Calcutta derived its indigo:— 



1885-86. 

1886*87. 

1887-88. 


Maunds. 

Maunds. 

Maunds. 

Behar .... 

59.481 

73.798 

7**457 

North-West Provinces 
and Oudh. 

30.580 

39 , *94 

4 o»S 22 

Bengal 

*3*423 

11,871 

16,664 

Other places 

546 

808 

2,396 

Total • 

1,04,030 

1,35,671 

* 00,939 


“The increase in the imports noticed in the last report was fully main- 
tained, and still further extended during the year 1887-68. According to 
the customs return the price of indigo averaged R231 per maund, against 
R219 per maund in the previous year. Kt is stated that higher prices were 
obtained in Calcutta in consequence of slocks in London having been 
reduced by increased consumption in Europe and America.” “ With 
regard to the North-West, the cultivation was considerably more than 
last year, but the produce is said to have been very poor. As regards 
Bengal, the only districts where the outturn is shown to have been appre- 
ciably more than m the preceding year were Jessore and Rajshah>e. In 
Jessore the quantity manufactured was 2,762 maunds, against 1.319 
maunds in the previous year. The price varied from K 190 to R222j>er 
maund, while in the previous year it varied from R 1 90 to R207. The 
outturn in the Rajshahye District amounted to 1,165 maunds, against 84* 
maunds in 1886-87.” “The Indigo industry is said to be increasing and 
doing very well in the Patna Division ;„but in the Bhagulporc Division t hi 
season's crop suffered to a certain extent by bad distribution of rain.” 

The Director of Land Records and Agriculture of the North-West 
Provinces and Oudh furnishes the following information regarding the 
indigo produced in these provinces during the past five years : — 


Year. 

Area in 
acres. 

Total 
exports in 
maunds of 
74 i>b. 

Total 
exports in 

ft. 

Exports to 
Calcutta 
in maunds 
of 74 jib. 

Exports 
to Calcutta 
in lb. 

1884-85 .... 

565.733 

7^474 

5,856,123 

71,861 

5,362,627 

1885-86 .... 

; 478.H9 

37,068 

2,76c., 199 

30,580 

2,2.82,032 

1886-87 .... 

| 290,070 

4**947 

3,204.920 

39**93 

2 , 924.7 77 

1887-88 .... 

* 3 * 7 * *79 

43*576 

3 * 251.859 

40,522 

3.023,954 

1888-89 .... 

1 336*5 $6 

39.746 

2,966,045 

37**99 

2 * 775,075 

Average for past five years 

j 397*557 

48,362 

2,609,029 

43 » 87 i j 

[ 3*273,873 


In the following table the exports from India are given, Bengal indigo 
thus including the above quantities from the North-West Provinces as well 
as smaller amounts from the PanjAb* Central Provinces, and Assam. 
Taking the returns of Foreign exports As ajpproximately representing the 
| Bengal trade, on an average Bengal itself cqntributes 6,500, oooflb and 
• the North-West Provinces 3,200,0001b, the balance being derived from the 
' other provinces named above. 
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Table No. IV. 

The following analysis of the Foreign Exports of Indigo from India 
in 188 7-88 exhibits the count! ics to which consigned, and in the previous 
table will be found the share of these exports taken by each Presidency : ~ 


Countries to which exported. 



Cwt. 

Value in 
Rupees. 

United Kingdom * 



9 

e e 



56,986 

1 * 54 * 34 . 0^2 

Austria . 



e 

9 9 



11,780 

35 . 7 o, 8»7 

Belgium 




e • 



ao8 


France . • 

a 

e 


• « 



17.406 

49*76,1 19 

Germany 

« 

e 




. 

6,301 

20,24.491 

Greece . • 

a 



• 9 



*45 

3 'V 5 / 

July 

e 



9 # 



*.533 

4 * 57.013 

Malta 

e 



e 9 



205 

45,831 

Russia . 


a 


• • 



1/S68 

5**3*964 

Turkey in Europe . 


ft 


• • 

ft 


22a 

50,770 

United States' 


9 


• ft 

• « 

• 


* 3.154 
a *>35 0 

29,49,421 

7 ‘> 33.493 

Aden 

• 



• ft 

• 


18 

2,487 

Arabia 

• 



ft • 

• 


404 

52.234 

China— Hong-kong 

ft 



* • 

• 


73 

ai,S<>i 

Persia 

• 


ft 

• • 

• 


5.229 

7 * 98,723 

Straits Settlements 



e 

ft ft 

ft 


5 

*,625 

Turkey in Asia 



• 

• • 

ft 


2,841 

7 , 58.833 

Australia 




ft • 



*3 

3 * 5 oo 

Other Countries • 





ft 

• 

14 

2,063 


ass 



Total 

ft 

1 " ■ 

j « 39.644 

3.89,06,494 


Table No. V. 

The imports into India of Foreign Indigo arc somewhat remarkable. 
The following may be g*.ven as an analysis of the transactions in 

1887-88:— 


Exported from 


United Kingdom 
China— Hong-kong , 
Straits Settlements , 
Other Countries 


Cwt. 

»?£T 

*43 

27,438 Bengal . 

7* 

16.785 ( Bombay . 

1.459 

* 4,756 1 Madras . 

4 

580 | Burma • 

«»47 8 

57,559 i 

— 

1 


Value in 
Rupees. 


75 

76 *4,7*3 

68 14.800 

*.*59 i 


The remarkably low-priced indigo of the Straits seems to find a ready 
market in Burma, where it is largely used by the Shans for dyeing their 
blue clothes, and doubtless also by the Chinese residents. 

Ister-Provincial and Trans-Frontier Trade in Indigo. 

In Table No. II, given above, will be found a balance sheet for the 
Indigo trade of Cakutta— the Indigo Emporium. The coastwise and 
foreign marine trade is there given, as also jhc internal trade carried by 
railways, and on the roads ami rivors. Of the general inter-provincial 
coast-wise trade it may he said that the total Imports were, in 1887-88. 
9,516 cwt., valued at Rr.vi7.292. Out of that amount Bombay received 
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8,483 cwt., and Bengal 839 cwt. The coatwise Exports during the same ■ 
period, were 9,584 cwt., valued at R 12,69,305. Of these exports Sind con- ] 
tributed 8,477 cwt., and Madras 1,038, the bulk of the former going to 
Bombay and of the latter to Bengal. The railway-borne trade showed ! 
inter-provincial transactions of an even much larger amount than the 
coast-wise. The total imports were 43,513 cwt. and the exports 46,681 
cwt. Sind (including Karachi) received from the Panjdb, for example, 
5.703 cwt., and Bengal drew from the North-Western Provinces 27,235 
cwt. The railway returns of indigo conveyed from district to district 
within each province was also very considerable, amounting to 99,235 j 
cwt. A very large trade is also conducted by road and river, and per- j 
haps a considerable annual production is consumed by the local dyers 1 
of which nothing can be learned in official statistics, since consumed 5 
where produced. } 

The trans-frontier trade is of some importance i the exports average in ' 
value close on five lakh* of rupees, and the imports five or six thousand j 
rupees. Of the exports across the frontier, the Panjdb last year sent 2,916 | 
maunds, valued at R3, 08,275, of which Kabul alone received more than ; 
half that amount, Kashmir and Bajaur c-ach taking about K 40,000 worth 
of the dye* 

It is’ however, practically impossible to arrive at an absolutely definite 
statement of the production and consumption of indigo in India’ A very 
large amount is probably produced by primitive manufacturers and used 
up by local dyers of which nothing can lie learned. The movements 
ot the dye from province to province both by sea and land overlap each « 
other and arc thus returned time after time. Thus a given quantity of j 
indigo comes into Calcutta from Madras and is recorded in the coast-wise j 
statistics. How much of that re-appears in the railway exports from 
Calcutta to the provinces of Upper India, or in the trans-frontier exports, 
or still further again and again in the transactions between district and : 
district cannot be discovered, but each transaction is marked by the entries 
in marine, rail, road, and river returns. The large rail-borne quantities • 
shown as conveyed from the districts in Bengal to Calcutta and also from ! 
the Provinces of Upper India to Calcutta figure again as the foreign i 
exports from that port. The only constant factor therefore, from which \ 
a definite conception can be drawn as to the con 1 tum of the trade is fur- 1 
nished bv the total foreign imports and export The latter represents i 
the surplus over-consumption fur all India but is h\ no means the surplus | 
over local production. j 

Inga dulciSi see Pithecolobium dulce, Btnth.; Vo!. V. . 

INK AND MARKING NUTS. I 

Various substances are used by the Natives of India in making ink, the *. 
usual process being to mix some astringent principle such .vgali? or my ro- : 
balans with one of the iron salts or oxides. The charcoal of rice with lac 
and gum arabic is, however, employed in Madras, and the Muhammadans ’ 
generally prepare the ink thev use from lamp-black, gum arabic, and the 
juiceiof the aloe. The following are the plant* specially mentioned as ad- : 
juncts in the formation of inks I 

(1) Alims nepaiensis, D. Bark forms an ingredient in na:i\e red 

inks. 

(2) Cordis Myxa, Linn. St* vart says the unripe fru t is used as a 

marking nut, though its colour is less cndur.ng than th.it from 

Semecarpus. 

(3) Phyllanthua Emblica, l.i'tn. Fruits largely employed :n making 

black mk. 


INK. 
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INK* (4) Semecarpc* Anacmrdium, Linn . /*. The Marking Nut is used by 

all the Indian washermen to mark the linen given them to wash. 
The juice of the unripe pericarp with lime forms the ink, but as it 
is apt to cause severe inflammation it has to be used with caution. 
Without the addition of lime it is often employed as ordinary 
writing ink. 

(5) Termiualia belerica and Chebula, the unripe fruits of either species, 

or indeed of any Terminally is combined with iron in making ink. 

(6) In schools, and even by the village merchant, black boards are em- 

ployed, the ink being a white soft day mixed with water and 
applied with a reed. 

328 INSECTS, SPIDERS, & c. 

Insects. With the exception of the silk-worm, the bee, the cochineal, and 
lac, and the gall-forming insects, the Insecta are not of very great eco- 
nomic importance. They belong to the great sub-kingdom of Arthropoda 
or Articulata, which by modern zoologists is divided into two sections — 
water breathing and air breathing. The former corresponds to the class 
Crustacea, while the latter comprises the classes Arachnid* (Spiders, 
Scorpions, and Mites), Myriapod* (Centipedes and Millipedes), and In- 
secta (insects proper or articulated animals with three pairs of legs, borne 
on the thorax). The Insecta are referred to three divisions — Ametaboia, 
Hemimetabola, and Holometabola, according a* they attain the adult con- 
dition without passing through a metamorphosis, or have an incomplete 
or a complete metamorphosis. The insects of the first division are para- 
! sites on man and animals. The second division comprises three orders— 
i the Hemiptera, Orthoptcra, and Neuroptera. The Hcmiptera are para- 
| sitic on plants and animals such as the Plant-lice (Aphtden), Field-bug 
(Pentatoma), the Cochineal, Lac, and Wax-forming Insects (Cocci), \c. 
j To this order belong some of the gall-producing insects such as those on 
! the lime leaves and the petioles of the poplar. Chinese galls of commerce 
! are stated to be produced by Aphis chmensis (on Rhus semis lata) and the 

1 PiStscia galls are known to li? formed by Hemipterous insects. *lhu 

j Orthoptcra includes the Crickets, Grasshoppers, Locusts, Cockroaches 
&c. Although some of these are eaten by man, interest in them is more 
connected with the destruction they often effect to crops. I he Migratory 
Locusts (Acrydium migratorium) of Africa and Southern Asia causes de- 
struction against which human ingenuity has practically proved powerless. 
The Neuroptera are the Dragon-flies Cadais-flies, May-flics, the Ant- 
lion, and Termites. The last mentioned, the white-ants, arc, in most 
parts of India, highly destructive to timber. They live in communities 
(ike the Bee and the true Ant (see Hymenoptera), but the workers are in- 
dividuals of no fully developed sex, whereas among the ants they are un- 
developed females ; on emergence from the egg the young termite does 
j oot pass through a quiescent stage. 

The third division Holometabola includes all the insects that pass through 
a complete metamorphosis, they exist in a larva stage between 
the egg and the perfect condition. The orders embraced by this drvision 
are Aphaniptera— the Flea and the Chigoe, Diptera (one of the largest 
orders of Insbcta embracing the House-flties and Flesh-flies, Gnats, 
flies, Crane-flies, Gad-flies, &c. ; Lepidopfera— the Butterflies and Moths, 
the most beautiful and, as embracing the jilk-worrp, the most useful of all 
insects; Hymenoptera— the Bees, Wasp*, Ants, Ichneumons, Saw-flies, 
j &c. ; Strepsiptera, an order of small parasitic insects found on bees and 
I other Hymcnoptera ; and lastly, the Coleoptera or Beetles. 
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Many of the Hymenoptera are of considerable use to man such as 
the bees and the gall-forming species, of which Cynips gailK-tinctoria, 
forms the Oak-galls of commerce. 

The above sketch of the classification of Insects may help to bring out 
the natural affinities that should exist in an arrangement of the Economic 
Products derived from the insect world. But tne following popular and 
commercial classification may be given, as it will serve to direct the reader’s 
attention to the positions in this work where fuller details may be found 

(i) Resin, White -wax, Bees- wax, Ac. — These products are formed by 
Hemipterous and Hymenopterdus insects See Lae (also Coccus), Wax, 
Honey, Oils, Ac. 

(а) Dyes and Taos.— These are afforded by Hemipterous, Dypterous, 
Hymenopterous, and Coleopterous Insects. See Coccus, Galls, Ac. 

(3) Fibres. — The most important insect fibre is, of course, silk (which 
see), blit as a curiosity it may be added that some of the spiders spin a 
web of such strength as to be possible of utilisation as a textile. 

(4) Medicine. — The beetle known as the Spanish-fly and the Cochineal 
are the chief medicinal insects. See Cantharis and for Indian substitutes : 
see also Mylabris. The distillation of ants yields Formic acid. Galls are , 
also employed medicinally, and the beetle Melee trianthema is sometimes col- 
lected for its medicinal oil. 

(5) Food. -The most important food substance afforded by insects is, 
ol course. Honey (which see, as also Bees). Grasshoppers, Locusts, and 
Termite*; are eaten, and according to the Rev. A. Campbell, the red-ant is 
by the Santa!* viewed as edible. ^Sec Ani-orei.se ) Many of the aphides 
also cause the excretion of Manna (which see). In Burma a grub found 
m palms is considered a great luxury bv the Bormans and Karens. 

(б) Ornament — The wing cases of beetles, but especially of Buprestis 
viltata, are employed for ornament**! purposes, and a considerable trade is 
done in these. I hey are used to ornament khiis-irhas fans, baskets, lace, 
muslin, &c. The brightly coloured back of an Ichneumon is often placed 
on the foreheads of married H indu women. 

(7) Pests. — A large number of Insect* belong to this section, for a de- 
scription of which the reader is referred to the article Pests in another volume, 
and to the remarks under Insect diseases in the articles on Coffee, Cotton. 
Indigo, Rice, Tea, Wheat, &c. 

(8) Destructive Insects.— In this section has to mentioned the white- j 
ants, weevils, wood borers, \*c. Although these mos: y attack dead wood or ; 
grain, they h.i\e bten described along with those that infest living struc- 
tures ; see the article on Pests. 

(9) Scavengers. — Excreta injurious to man are buried deep in the earth 
by the useful dung-beetles which belong to the genera Coprida and Dy~ j 
nastida. The Necrophaga are carrion feeder The scavenger beetle, u: 
Burma is not a pellet toller; it selects for its abtide a bed of ordure which 
it excavates and carries to a chamber two or three feet below the surface. 

(10) Sacred Insects.— The Hindus do not reverence any insect, though 

many other animals are held sacred together with a large list of plants. 
Among some of the aboriginal tribes, however, beetles are viewed with : 
religious feelings. The MAIs of the Rajmah hilU bury in the ground , 
small vessels of water into which they place the large black scavenger 
and other beetles. ’ 



INTRODUCED ECONOMIC PLANTS. 330 

To give an exhaustive* list of all the introduced plants found in India 5 
Wv>uld occupy many pages and, perhaps, after all, serve a v*ry unimportant 
purpose— at least from an economic point of view. Of tht more important 
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Introduced Plants found in India. 


may be mentioned the following (taken mainly from DeOandolle't Origin 
of Cultivated Plants) but arranged in two sections : — 

33i A. — Indigenous to other parts of Asia, or to Africa and 

Europe. 

The country mentioned after each plant indicates the region from 
which it is presumed to have been originally derived. 

f. Allium Ampeloprasum, var. Pormm. Leek. Europe. 

2 . A. Cepa. O Sion. Persia, Afghanistan, Ike* 

3. Areca Catechu. Areca Nut. Malay. 

4. Artocarpus tncisa. Bkeai> Fruit. Sanda Islands. 

5. A vena sativa. Oats. Eastern Temperate Europe. 

6. Beta vulgaris. Beet. Canaries : Mediterranean basin : Western 


Temperate F.urope. 

7. Brassies Napus. Rape. Europe : Western Siberia. 

8. B. oieracea. Cabbage. Europe. 

9* B. Rapa. Turnip. Europe: Western Siberia. 

10. Cajanus indie us. Dal. 

11. Canoabis sativa. Hemp. Dahuria : Siberia. 

13 . Carthamus tinctorius. Safflower. Arabia ? India. [Syria. 

13* Ceratxmia Siliqua. Carob Tree. Southern Coast of Anatolia : 

14. Cicer aiietinum. Chick Pea or Gram. South of the Caucasus and 

of the Caspian. 

15. Cichorium Intybua. Chicory. Europe: Northern Africa: Western 

Temperate Asia. 

16. Citrullus vulgaris. Water-melon. Tropical Africa. 

17. Citrus Aurantium. Orange. China and Cochin-China. 

18. C. decumana. Pomelo. Pacific Islands to east of Java. 

19. Cocos nucifera. Cocoa Nut. Malay and Polynesia. [sinia. 

30 . Coflea arabica. Coupee. Tropical Africa : Mozambique : Abys- 
21. Corchorus capsularis. Jute. ? Java. 

32 . Cucurbita maxima. Spanish Gourd. Guinea. 

33. Cydonia vulgaris. Quince. Northern Persia. 

34. Cynara Car dune ulus ) Artichoke. Southern Europe : North 

C, Scolymus } Africa : Canaries : Madeira. 

25. Eriobotrya japonica. Loquat. Japan. 

26. Faba vulgaris. Bean. South of the Caspian. [Siberia. 

37. Fagopyrum esculentum. Buckwheat. Mantschuria : Central 

28. Ficus Carica. Fig. Mediterranean basin, from Syria to the Canaries. 

29. Fragaria vesca. Strawberry. Europe : the plant is a native of 

Temperate India but was never cultivated by the Natives. 

30. Gly ci ne hispida. Soy Bean. Cochin-China: Japan: Java. 

31. Gossypium arboreure. Trer Cotton. P Upper Egypt and Africa, 

but by some authors is believed to be a native of India. The true 
G. herbaceum does not exist in India, the indigenous cotton being 
mainly G. Wightianum. A larjc scries of Exotic or American 
cottons arc also grown, more especially G. hirsutum, New Orleans or 
Saw-ginned Darwar. 

33. Hibiscus esc u lent us. Ochro. Tropica! Afric a. 

33. Hordeum distichon, vulgare, and fiexastichon. Forms op Barley. 

Western Temperate Asia. 

34. Lactuca Scariola. Lettuce. Southern Europe : Northern Africa : 

Western Asia. 

35. Latbyrus sativus. Chickling V*tch. South of the Caucasus. 
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36. Lawsonia alba. Henna. Western Tropical Asia : Nubia. 

37. Linum usitatissimum. Fi ax. Western Asia. 

38. Myristica moschata. Nutmeg. Molucca*;. 

39. Nephelium Lite hi. Litchi Southern China : Cochin-China. 

40. Panic urn miliaceum. Chkna-Millet. Eg\pt : Arabia. 

41. Papaver soinniferum. Poppy. Mediterranean basin. 

42. Petroselinum sativum. Parsley. Southern Europe. 

43. Phoenix dactylifera. Date Palm. Western Ari»a and Africa from ! 

the Euphrates to the Canaries. 

44. Piper Betle. Betel Pepper. Malay. 

45. Pistacia vera. Plstax hio. Syria. 

46- Pisuiri arvenss. Field pea. Italy. 

47. Prunus armeniaca. Apricot. China. 

48. Prunus domestica. Plum. Anatolia, South, of the Cau< as us : North 

Persia. 

49. P. ins it It ia. Plum. Southern Europe: Armenia: South of the 

Caucasus. 

50. P. persica. Pi; sen. China. 

51. Pyrua Malus. Apple. Europe. 

52. Ricinus communis. C \st a< oil. Ab> : Sennaai : Koi lofan. 

^3. Saccharum officinarum. Sugar-cane. C« < hm*t h;r>a. 

54. Sesamum indicum. Tel or (j:n<;rll\. Surd;* Bland*. 

55. Setaria italics. Italian Milut. China: Japan: trd'.an Arclep* 

56. Sorghum saccharatum. Sluxk-cam-. Tropical Alma. 

57. S. vulgarc. Juar Millet. Tiopual Ai:.i a. 

58. Spinacia oleracea. Spinach. Persia. 

59. Triticum vulgare. Wunr. '* K* ir:on o-f the* Euphrates. 

60. Zizyphus vulgaris. Common Jrji in C' na. 

B.— Indigenous to North or South America. 33 2 

1. Achras SapotA. SAi’oru n.\ i’u M . Camper.thy, l-thmu* Pi.nami. 

Venezuela. 

2. Agave amcricana. Americ an Alop. Mexico. 

3. Anacardium occidcntale. Cashew-nut. * .pical America. 

4. Ananas sativa. Pink-Apple. Mexico: • ntr.d America: Pa- 1 

[nama, . 

5. Anoxia muricata. Sour Sop. Wc*t India Bland*. t^ad ■. 

6. A. reticulata, Bullouk/s Heart. Wt.l India Iri.uuh : New <»ra- 

7. A. squamosa Oustvro Apple or Swn 1 Sop. West Incla 

8. ArAchis hypogaea. Earth Nuts. Brazil. 

9. Bixa Orellana. Arnotto. Tn-pital 

10. Erythroxylon Coca. Coc a. Peru : Hohsia. 

11. Capsicum annuum. Capsicum. Brazil 

12. C. frutescens. Capmi um. Ptm to Bah/;;. 

13. Carica Papaya. Papaya. Central America and \\\ M Indus. 

14. Chenopodium Quinoa. Ouimia. Peru: New <*r;n.nia. 

15. Cinchona Cal isaya. Olinink. Bohv, , uth ot Peru, 
id. C. officinalis. Ecuador. 

17. C. succirubra. Ecuador. ! 

*cS8S£r. jr..™.. 

19. Gossypium barbadense. Bauradops Coitox. Si a Nlanp. xc,.\c. , 

New- Granada : Mexico. West Indies f-c 1 icmark a! t \* ) j 

20 . Heliauthus tuberosus. Jerusalem Akt»« hokf. Nosth Arm r:ca. 

21. I poinaea Batatas. Sweet Potato. Ttop c.d America. 
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22 . Lycopersicum eaculentum. Tomato. Peru. 

23 . Manihot utiliasiraa. Manioc. Brazil. 

34. Maranta arundinacea. Arrow.root. Tropical America. 

25. NicotiMj^jTistica Jt ob ac co. From Mexico and Ecuador. 

26. Opuntia, various species. Prickly Pear. Mexico. 

27. Psidium Guayava. Guava. Tropica! continental America, 
a®. Phyealis peruviana. Cafe Gooseberry. Tropical America. 

29. Solanum tuberosum. Potato. Chili : Peru. 

30. Theobroma Cacao. Cacao. Amazon and Orinoco Valley. 

31. Zea Maya. Maize or Indian Corn. New Granada, 
j The above enumeration by no means embraces ail the introduced 

plants now met with in India, nor indeed does it exhaust those of eco- 
nomic value. It will suffice, however, to convey some idea of India's in- 
debtedness to other countries and more especially to America. The kindly 
way American plants have taken to India is one of the most remarkable 
features of the present vegetation, and throughout India vast tracts mav 
be found literally covered, to the extermination of indigenous types, w-ith 
useless American weeds. An examination of the above list will reveal 
the fact that India has produced remarkably few products to give in 
exchange for those it has received. Rice is, perhaps, the most remark- 
able food-stuff that would appear to be indigenous and it is followed in 
j importance by tea and indigo (two doubtfully indigenous products) and 
I by a few millets, pulses, and fruits, chief amongst which is the manuo. 

j The early Hindu invaders of India and the Arabian and Persian trader-., 
! brought to it many of the long list of Asiatic products, but it is piobab'e 
j that the lat$r Muhammadan conquerors (through the European settles) 
; added a far larger number, including most of the American plants, which 
j now constitute so much of the important features of Indian agruuitur* . 
J Amongst the African plants may be specially mentioned Sorghum saccha- 
ratum, Sorghum vulgare (the juar), Cajanus indicus (the dal), Citruihs 
! vulgaris (the water-melon), and Hibiscus esculentus (the ochro). 



INULA, Linn . / Gen . PL , //., jjo. 

In India some 20 species of Inula occur, many of them extreme!) abund- 
ant plants, as; for example, I. Cappa, DC. t n shrub mnt with on the Trmpnafr 
Himalaya from Kumaon to Bhutan, chiefly between 4,000 and linrt, but 

in soma localities ascend in fr even to 10,000 feet; also distributed to the Khi-ia 
Hills, Manipur, Burma, China, and Java. No distinct record exists, bo wcvn , 
of any ot these being used as substitutes for the Elecampane, though by a 
mistake in synonymy, apparently, some wt iters regard the species below 
as the Indian foirn oi that drug. In Kashmir the root of L Roy lean a, 
DC., is used to adulterate kut (see Saussurea Lappa). 
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Inula racemosa, Hook./. ; FL Br, InJ., III., 29J ; Composite. 

Syd. — I. IIrlenii/m, Herb, fnd. Or, //. f, fr T. tu>f of Linn. 

I. tUf.ENiUM, /.»«*., is the Elecampane, Aunkf, acinff, 

Ft.; Ai.ant, iikustaLan r, Ger. ; Enui.a Campana, it, & Sp.; Hh- 
viasil, Russtan. 

Vera. — Rdsan, Arab. ; 7 . an iabil-i-sh dm ?, Pkrs . 

References. — Vou*t , Hart. Sub, ckl , 4><>t Ain\l f>. Mat. tnd.. /., tw; 
O'Shaurhnexsy, Bentf, thorns., 4 * 9 ; /•VmA. {* Nan!*., Fharm >u-'Z * 
380,* u. S, unpens., i$th Ed., tietit. iY l rim., Med. Ft., > ■' 

Year Book Pharm., !P? 4 » <>*',' *3*; /«'*, ,, , 

Habitat.— Western Himalaya, on the borders of fields, &c. ; kashnui, 
altitude 5,000 to 7,000 feet ; Piti, altitude 9,000 to io.ooo feet. 

Medicine. — The root of the Elecampane is now* mainly used in vet* bi- 
nary medicine. When dry the roots have a weak, aromatic odour, 
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The N unborn — a Demulcent Herb. (G. Watt.) lONIDIUM 

suffruticosum. 

resembling Orris and Camphor ; in flavour they are slightly bitter, and ' MEDICINE, 
their action is as a mild tonic. They also possess diaphoretic, diuretic, ex- | 
pectorant, and emmenagoguc properties, by the ancients Elecampane’was ' 
much employed in the complaints peculiar to females, and in America the 
drug is still resorted to in the treatment of amenorrhoea, while it is found 
to be sometimes beneficial in chronic diseases of the lungs when complica- 
tions of general debility or want of tone in the digestive organs exist. In 
France and Switzerland it is used in the distillation of Absinthe; see Arte- ! 
misia Absinthium, Vol. I. ,3*3. 

Iodine, see Barilla, Vol. 1 ., p. 399, also Fucus, & Gracilaria, Vol. III., 1 

45*. and IV., 174. J 


lONIDIUM, Vent . ; Gen. PL y I., //;, 97 o. 
lonidium suffruticosum, Ging. ; FI Br . Ind., L j 8 j ; Wight, Ic. t 

[ /. 308 ; VlOI.ACFJE. 

Syflu- -V iola srKFNuncnvA and ennzaspcrma, Roxb. ; V. frutfscens 
and KRi* TA, Roth.; loNIDIUM K ft K £ A SP fr RMIM, DC. ; 1 . H t TRROPHYL* 
LUU and fc-RhCTUM, DC. ; I. Ht x kspekuum, Dots. 

Vera . — Ratan-purus, UlND. ; Nunbora, Bt-KG. ; Tamil sot, bir surai \ 
mukht, SaNIAI. ; Ratan-purus, IXc*. ; Orilai hdm^rai, Tam.; Surya- 
kdnt r, ntla kobari, puruxha ratnam , Tfci.; Caarati (according to Ains- 
lie), Sans. 

References — Ft. J„d., FJ. C.B C., lift,- Voigt, Hart. Sub. Cal., 

77; Dais. tV Cih\. t Bomb. Ft., r2 ; Rn\ A. Campbell, Kern, Trod Chuha 
Nagpur, Nns. 7517 and *'//; Rhcrde, Hort. Mai.. IX., to , Elliot, Fl. 
Andhr i 3 r,rfx>, rji ; Ainslir, Mat Ind , U ., 26; ; O' Shaugknessy , Brng. 
DDprns., 209 ; Dymock, Mat. Med. It . Ind., 2nd Kd., fat ; { . S . Dh~ 
pen*., !$th Kd., A >7 M.oiirrn Sht r if. Mat Med. South India, 32 ; 
Pharmacegraphta Indira, /, Tran*.. Agri.-Hcrt. Sac., VU 71; 

Gazetteers - Bombay iKanura*, .U‘, 427 ; A'.-W 7 . P. (Bundelkhnnd), 
l • 79 i (Agra), Ixm. , {Himalayan Districts), X jo$ • Mysore \ 

and Cvarg, / , 57 , AW lore Man., r37. j 

Habitat. — A small herbaceous plant abundant throughout the warmer ] 
parts of India, from Agra to Bengal, Orissa, and the Southern Konkan ; 
(common at Belgaum and Kanarah 

Medicine.— According to Ainslie the leav* and tender stalks are : 
used by the natives of Southern India as a t ,iulcent. They are cm- j 
ployed in decoction and electuary in conjunction with some mild u,\, in j 
preparing a cool liniment for the head. Of the decoction, he adds, about ! 
an ounce and a half is given twice daily. Lr. Moodeen Sheriff (in Ins, 
forthcoming work) says it is demulcent and refrigerant and is useful in ; 
some cases of gonorrhoea and of scalding of urine. .According to the Rev . 1 
A. Campbell the Santals employ the root m bowel complaints of children 
accompanied with black excreta. In the Drilled States Dispensatory it is 
stated that the root of a species of lonidium has attracted some attention 
in the treatment of elephantiasis. 

Chemistry.— According to the pharma-, og r a p h t a Ind tea , " i he root | 
contains an alkaloid soluble in ether, and ah r hoi, not easily crystallized; 1 
its solution in the form of a salt, which it i tab. ly forms with the mineral « 
and vegetable acids, is precipitated bv pot.issu>-merc»*nc iodide, iodine in j 
potassium iodide, tannin and the alkahes. It als,< contains quercitnn, j 
allied to the viola-querciti in oi Mandolin; and another colouring matter j 
soluble in water, but insoluble in amylic alcohol, an acid resin, and a j 
quantity of mucilage and oxalates.*’ 

8 ir W, OShaugh nessy failed to detect the least trace of the active j 
principles emetine or violine in samples of the plant procured from the i 
Boy a I Botanic Gardens, Calcutta. 
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MEDICINE Special Opinions.— $ u An infusion of Ihe root is used as a diuretic 

j and given in gonorrhoea. The leaves arc demulcent. Indigenous in Bd- 
| gaum '* ( Su rgeo u * J/. tj or C. T. Peters, South Afghanistan), 

i Ipecacuanha, sec Cephases Ipecacuanha, Rick.: Vol. II., p. 247. 
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j IPHIGENIA, Kunth. ; Chn. PL, HI., 8 j 4 . 

f Llt.IACF.Jg. 

I Iphigenia indica, Kunth. ; IJnn. Soc. four., Vol. XVII., 4S o ; 

Syn. — M ev.anthium inuicum, Linn,; Anguillahia inoica, R. j Ur. 

I Vern. — Ckutia chandbol, Santal. 

! References. — Rev. A. Campbell, Report on Scan. Prod. Chutia Nagpur, 

i No. bjoj ; Kinam G ovett* n , XV,, 444. 

j Habitat — A small herb appearing during the rainy season in tropical 

j and sub-tropical India: ascends the Himalaya to altitudes of 6,uoo to 
7,000 foot. Is frequent from Chutia Nagpur to KAnara, also common in 
! Burma and Ceylon. 

\ Dye.- The Rev. A. Campbell mentions that the Santnls obtain a ud 
! dye from the flowers. 

IPOM/EA, Linn Gen , PL. 1 L , Sfo. 

1 Ipomaea angustifolia,/*< 7 . ; Fl>Br . /«</., IV., 205; Convolvixacf.e. 

Syn. — I. drntioulata, Br. ; I. hi.icaui is. Plume; Convolvm us UNi* 
KOLI 17 S, Wall; Cut., f jWv . C.. Ml-UIUM, Rcntj.jC. FIllC.M'l IS, VahU 
1 Vern. — Tala-fiel 1 taciordintf to Rheede), 1am. , Ktnnia, sUa satntram Uc- 

! cording to Elliot, who remarks that urva ra*n and lanfasavaram arc nanus 

■ given by Heyne to this plant, as also the Sanskrit synonym Pra uraw, 

I which more correctly should l>e given to Pasderia ftttida), I kl. 

j Referenced. — Raxh., F!. Ind. 9 Ed. ( . P.C., r<*) ; Dais. <y Gibs., Bomb. F! , 

I ; Sir IV. Elliot, Ft. Andhr., ij, *2, 97, 1*9 / Rheede, //. rt. Mai., 

XL, t. 55 ; Gaertteers — Bombay xKanar a), A V., 449 ; A\- iV. F. (Afro), 
IV., Ixxv.; Mysore and Coorg, $*. 

Habitat. — A diffuse twining biennial, found on tin* hills of this Deccat. 
Peninsula and distributed to Bundolkhand, the Khd.sia Hills, Malntca, 

1 Ceylon, &'C. 

I. aquatica, Ford. ; FI. Br. /«,/., IV., jiv. 

, Syn. — CoNVoi V1JI.US KKPkNS and RKPIAKS, Ro.<h.; I. PEIMANH, Pci*.; 

1 I. HRPKNS, Rath. ; I. suiuifcN i ai a, Aht/. 

Vern. — Kalmi^nk, Hkng.; Kulum sag (Pakiu tiaii), Nki»ai. ; Kulmi-\ >g, 
ttJri , N.-VV. P. ; Ganthian, uart, naii, I*fl. ; Sivn ; N *h,hi 

1 Rom 15 . ; ^ nr karri va! It, k>alaugu, Tam.j T*tt-k*r t t, ft!.. ; Ka outrun, 

\ Si no ; Kalamh, Sans. 

References. — Rorh., FI. Inti., Ed. ('.PC., 1*2; Voigt, Hart. Sub. fW.. 
j 555 ; Halt. S+ Gib? . Booth. Ft 1*4 ; Stewart, Vh PL, /o>, Elliot, hi 

Andhr 1S5 ; Rheede, Hart Mai., A t. 5a ; Slot ks, Attount of hand; 

\ Rev. A. Campbell, Report Hi or:. Prod. Chutia Nagpur, No. hi. si , 

« {PSkuughnrx*Y. Peng. Deepens., $*$; V. C. Duff, Mat. Med. /hud , doe; 

; Dymofk, Mat, Med. If' lud. t HE9 ; 7' ay lor, MeO u a l 2 'npograph\ of Haifa, 

J 4X ; Atkinson, Ft an. Pr*>d. A'.-ff, P. t V 9*; Garrttet rt ■fiorulttv 

I {Kttnara) t XV., 4$ij ; N.-W. V. i&uiiiielkkatuf), I., £/. ; (Agra), II ..la x r. ; 

1 Indian Forester, UP, 2J7 ; X//., Ajpp. 17 ; XIV., jyr ; Agri.-Hort. Aec. 

of hid. Trun \. 9 IV., wj ; JoumaliyOld Series), X., Ju. 

Habitat. — An aquatic species (ommqii throughout India, and esnrnal- 
ly abundant on the surface of tanks in Bengal. In Madras and Ceylon 
it is regularly cultivated as a vegetable. 

Medicine.— In Burma the juic e is said to be employed as an emetic rn 
cases of arsenical or opium poisoning. 0’8haughnessy says that the 
i juice when dried is nearly equal to scammony in purgative efficacy, 
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Food.— The young shoots, leaves, and roots of this floating aqua- 
tic species are universally eaten as a vegetable in the region in which 
it is found. In Lower Bengal, where a superabundance of stagnant 
water occurs, in the form of tanks, it is to be found throughout the year, but 
in other parts of the country it is more or less cultivated. At times bunds 
are made across the outlets of marshes to prevent their being drained, and 
cuttings of the plant are then placed in the mud all over the swamp. In 
this semi-cultivated condition crops are obtained, where otherwise the plant - 
could scarcely exist. In Madras and Ceylon, however, it is regularly culti- 
vated and trained to exist on fields not inundated. In a circular letter 
addressed to Local Governments, in which information was called for on 
the Economic Products described in this volume, full particulars were 
recorded regarding this vegetable. The following abstract of these replies 
may be here given 

Bengal.— Found wild in tanks : is regularly eaten as a vegetable. 

Assam . — An aquatic weed which grows in almost all tanks and jiels or 
low-lying tracts covered with water. The weed generally begins to grow 
with the commencement of the rains and remains till January or February 
when it begins to wither on the top of the w ater. In jeels and tanks where 
the water never dries up, this weed is found all the year round. The leaves 
stems are gathered, cut to pieces, boiled in acid, alone or with fish, 
and eaten by the Assamese with rice. They are supposed to have a very 
cooling effect if boiled on the previous night and eaten the first thing in 
the morning. The weed is considered to be very wholesome for females 
who suffer from nervous and general debility. 

Madras . — In the Madura District alone the extent of cultivation is said 
to be about 600 acres. The kind produced is to a large extent that with 
white roots. It is sown in August and harvested from December to March. 
The creeper is cultivated in Padugai , Senval , and Karisal soils. The land 
is plougned three times, manured, and ploughed again, then plots are 
formed and watered. Thereafter the creepers areplanted in small pieces 
of 6ix inches at a span’s length from each other. Ten loads of the creeper 
are required to plant one acre. The creepers are first grown amidst rogi- 
Weeding is done after one month. The cost of cultivation is R20. The 
roots are sweet and after being boiled largely eate* 

Burma . — In the Pegu District it is found srre «-.ng wild as a creeper 
floating on tanks, fields, streams, &c. The Burmese eat it, and it is 
so much a favourite that many persons are engaged collecting and selling 
it. The price of a bundle is one or two pice, and being very plentiful 
only a small profit of a few rupees can be made on it. 

In the Akyab District the area of cultivation is about 30 acres. It is 
first a spontaneous growth in tanks, swamps, &c. Slips are broken off and j 
about June are planted out. It is fit for use in three weeks and continues 
growing nearly throughout the year so lone as there is water. Cost of cul- 
tivation about Rio or R15 an acre. Profit about rt 60 or R70 per acre. 
Portions of land are embanked by which the water is kept from escaping 
and the cuttings are then put down. It is used as a vegetable. 

In Oie Mandalay District it is found in abundance in tanks and marshy 
localities, and is extensively used as one of the most favourite vegetable 
diets. 

In the Thongwa District it gi ws wild and is largely eaten by the 

a le. In the Mau bin# Sub-division the annual produce is about 1,000 
els. 

In the Bhatno District it is commonly met with and is much used by 
the natives in making curries for which the leaves and tender tips are em- 
ployed. Similar information has been communicated regarding the Upper 
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The Sweet Potato. 


Chindwin, Kyaukpyu, Bassein, Amherst, Eastern division of Upper Burma, 
Toungoo, ana Ruby Mines Districts. 

Special Note . — 4 “ Kalmi is largely cultivated in shallow ponds near 
the villages of Bengal on account of its leaves which are used as a culinary 
vegetable. They are said to be cooling " (Assistant Surgeon Shib Chunder 
Bhattacharji , Chanda* Central Provinces). 

Fodder. -See Vot. III., p. 415. 

Iponuea Batatas, Lamk. s FI. Br. Ind., IV., 202 . 

Sweet Potato. 

Syn. — B atatas bdulis, Chois ; Convolvulus Batatas, Linn.; C* 
EDUL1S, Thunk. ; C. ESCl'LKM l'US, Stilish 

Vern. — bUta-alu (sweet potato), shakaekand, Hind, j Ranga-alu, lal-alu 
or lal-shakarkand-ald ( the red form), chine 41 u (the white), Ueng. ; 
Sakar-benda, Sant AL ; Goriaalu (whiteform), hog a or ranga (red), Assam 3 
Fuhum (Newari), Kerkald (Parbutiah), Nepal ; Shakarkand , Pb.; Qatar 
lahori ( — Lahore Carrot), Sind ; Ratal 4, shahar-kandu. Bomb. ; Ratal i 
Mar.; Sakaria, Gu Z . ; Vallikildngu , sakkarei-vellei-melangu, Tam.; 
Chelagada , Tel. ; Genasu, Kan. ; Kapa-kalcnga, Malay.; Kamwan, 
myouk-ni, Burm.; Batata , SiNQ.; Lardak Labor i ( — Lahore Carrot), 
Pees. 

References — Roxb.,Fl. Ind., Rd. C.B.C . . t6s ; Stewart , P6. PI., 150; 
Watt , in Set- Rec . Cm?/. 0/ India, 1888-89, 941-154; Mason , Burma 
& Its People, 455. ; Pee. Campbell, Scon. Prod . Chutia Nag- 

Par, So. 8i63; Linschoten, Voyage to the East Indies (1596), Vcl. 
//., 4?, 779; Stocks, Account of Stnd ; Rheede (Kuppa-kelengu), Hort. 
Mai., VII., 9$, /. 50; Rumph., Herb. Amh ., K, L 1J0/ DeCandolle , 
Orig. Cult . PI., St; Baden Powell, Pb. Pr 25 p; Drury, V. PI., 71 ; 
Lisboa , Cl. PI. Bomb., 166 ; Agri.-Hort. Soc. Ind., Trans , II., i838, 
(ApP-)> 304 ; III. (Proc.) t M29', IV., ro3 ; Journals (Old Series), /., /2A\ 
//. III., (Proc.) 40; IV., (Set.) 34, V (Sel.) 29, (/W) 

45 ; fA" (Set.), 58, IS ; a„ *0 ; (A>w Series ,) /.; ( 5 el.) p, *7, P., ,J5. ; 

TV/.. (Proc.) cxv 1 ; Ojf. *0 fA* A/hj. o/ r £V, #0/.. pp; /frw O/. 

Guide to Bet. Gardens and ArbdFptum, 76: Home Dept. Cor. regarding 
Phorm. Ind., »8 » ; Bengal- First Ann. Kept. Director of Agriculture 
Ctb86),p, Ixvii. / Madras— Board of Rev. Proc., t889* Ne. 266, Apf. A. ; 
Man. Trichinopoly, 74; Desc. Acc, of the Godavery, 8 ; Man. Coimbatore , 
230 ; Exber. Farm kept., 1879, nt ; Bombay — Man. Rev. Accounts, 
p. tot ; Gao., VII., 40, XII., 170; Crop Experiments, 1884-8$, pp. 16, 8 1 ; 
Central Provinces — Rev. Settle, of jubbulpore, 86; Nursing pore, S3 i 
Mysore & Coorg , Gao., II., tr. 

Habitat and History.— There are two forms of this plant met with 
under cultivation in India, distinguished by the colour of their tubers, vis., 
red and white. These are apparently two races derived from a common 
stock which was originally a native of tropical South America, but it seems 
probable that the latter was a later development than the former. It is, 
at all events, customary in India, to hear the red form spoken of as the 
hardier and country sweet potato, while the white is tne more delicate, 
superior quality introduced by the English. The reader is referred to 
the discussion given under Dtoecorea (Vol. II /., 115—122) regarding 
the Yams and Sweet-potatoes of India. It will be there seen that the 
author is disposed to regard several of the Yams, now cultivated, as Indian 
in their origin, and as having been once upon a time known by some of 
the specific names since transferred to the sweet-potato. That all the 
forms of the sweet-potato found in Iridia have been introduced there can 
be no doubt, and since the Batatas of, Linschoten, which he described as 
found in India three hundred years agp, was a form of Dtoscorea (Yam) 
and not the sweet-potato, the date o| introduction of the latter must be 
fixed at a more recent date* This idea is confirmed by the universality, 
in the provinces of India, of descriptive names for the sweet-potato that 
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Tht SwMt Potato. (G. Watt.) 

either compare it to indigenous tubers, or allude to its sugary property— of 
these names being ancient. 

Medicine.— The roots of this plant have a laxative property. Baden 
Powell says that in the Panjdb the natives regard the sweet-potato, 44 as 
hot, useful to strengthen the brain and in special diseases. 91 

Special Opinions.— f 41 The laxative properties of the roots must be 
very slight, as they are eaten in large quantities as a vegetable without 
any apparent effect" (Brigade Surgeon G. A . Watson, Allahabad). 
44 Sweet potato is indigestive" ( V. Ummegudim, Met tape Ilium , Madras). 

Food.— The sweet potato is eaten by all classes of the natives, either 
in curry, or simply roasted, or after having been cut in half, lengthwise, and 
fried. Another way of preparing the sweet-potato is to boil it, cut it in 
slices, and add rasped cocoanut milk and sugar. In this way it becomes 
a fairly good dessert. It is also boiled, mashed, and made into pudding 
in the usual European style with sugar, egg, and milk (JL Liotard). 

Fodder. — The tops of the sweet-potato are used as cattle fodder, and 
when young are eaten as a pot-herb. See Vol. III., p. 415. 

Cultivation. — Bengal . — There are two varieties cultivated : one with 
purple tubers and purple flowers which is known as Sakarkanda, and the 
other with white tubers and flowers— the Chine dlu . Sweet potato requires 
*» «*ndy soil and is generally raised on lands that will scarcely grow any 
other crojp. Five to seven pfoughings are given and the land then raised in 
ridges often leaving a narrow belt between the trenches and ridges. It is 
propagated by cuttings, to supply which creepers are grown near the home- 
steads in a damp locality. Before planting, these creepers are pulled up 
and cut into pieces, each containing two knots, the portions close to the 
roots being rejected. The cuttings are planted in the ridges, one of the 
knots being buried in the ground the other left above. The planting 
time is from August to September. When the cuttings have taken root, 
the ridges are properly made, and later on the plants are earthed up. The 
harvest time extends from October to November. The yield is from 20 to 
30 maunds per bigha (=Jrd acre ). Chine dlu sells from dght or ten annas 
a maund and Sakarkand from twelve to fourteen. A kind of thread-like 
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worm sometimes grows inside the roots and does much injury to the plant 
( Annual Report , Director of Land Records and Agriculture. 1886, p. 
Ixvii). 

In a special report furnished for this work .ne Director of I-and 
Records and Agriculture writes : 44 Sakarkand — In the Bhagulpore Division 
the fields are ploughed and harrowed two or tf ree limes. The seeds are 
then scattered in June- July, and dug out in January-February. It is 
grown to a small extent in Chota Nagpur for home consumption. There 
are two varieties : one is known as desi (country) or red, and the other 
belatt (English) or white. The latter is fast driving the former out of cul- 
tivation. The area under aluas and sulknis (species of sweet potatoes or 
yams) is said to be considerable in the MozufFe-pore districts, vie,, 6 
per cent, of the whole cultivation- This article of diet is one of the chief 
foods of the poorer classes in Mozufferpore, and lasts from October till 
March, being dug up as required." 

Assam.— In a special report the Director of Land Records and Agricul- 
ture states : 44 The sweet-potato is grown in the villages in or around the 
homesteads* It is sown in St* 'ember or October and taken up in 
January." # 

North-West Provinces.— Mr. E. T. Atkinson (Economic Products, Part 
V 19) says the sweet potato or Shakrkand, raht-alu , or pind-aju is cul - 
tivated all over these provinces. There are two principal varieties, one 
with white and the other with red tubers, both of which are highly 
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esteemed as palatable and nutritious articles of food when boiled or 
roasted. The young leaves and tender shoots are eaten in curries and 
used as greens, ana the leaves themselves are considered an excellent 
fodder for cattle/' 

Central Provinces.— Mr. J. 0 . Fuller reports : 41 This is commonly cul- 
tivated during the cold weather in the beds of streams and on the sloping 
banks of large rivers in company with Brinjal or Bhata (SoUuura me- 
longenum). Full details of area are not available. In the Saugor, Seoni, 
and Hoshangabad districts it is returned as covering over 500 acres, and 
it is grown on over 700 acres in Jubbulpur.” 

Panjdb .— Stewart wrote : M the sweet potato is commonly cultivated (in 
the cold weather) in the eastern part of the Panjdb plains ; the root is eaten 
as a vegetable.'* 

Bombay . — In a special report furnished for this work the Director of 
Land Records and Agriculture writes “Sueet potato is grown every- 
where in the Presidency. In 1887-88 it occupied io f 666 acres. It is irri- 
gated and manured. There are two varieties, the white and the red. The 
latter is smaller and sweeter, in Gujarat it is grown in the cold weather, 
but in the Deccan and the Konkan any time in the rains or cold weather. 
It takes about four to six months to mature. The land is ploughed, 
harrowed, weeded, and dressed with manure and sown from a last year’s 
bed which has been watered and kept for the purpose. The potato rots 
in the ground and sends out small shoots which consist of a knot or eye, 
with a single leaf attached. Tho shoots are planted in the prepared bods 
and irrigated. About 4,000 to 5,000 shoots go to an acre, and produce 
from it to 5 tons. The price varies from R$ to Ra per Indian maund. 

The young shoots and leaves are eaten as a pot-herb. The tubers are 
eaten both boiled and roasted. They are largely used on fastda>s. 
Dried and ground into flour they are also made into cakes which the higher 
classes eat on fast days. During the rainy season, when the grain stock 
of poorer cultivators runs short, sweet-potato not uncommonly forms part 
of their bread stuff. The mature vine is an excellent cattle lood. The 
average yearly outturn may be estimated at 8,90,400 maunds.’* 

In the report of the Crop Experiments mention is made of two kinds (1) 
Deshi or Mulkt, with heart-shaped leaves only slightly indented and root 
rather small but sweet, often red coloured : (2) Vildytti introduced some 
fifteen years ago , leaves deeply lobed, roots large and never red coloured. 
The cultivation of the crop is regarded as good for the land. Out of a field 
of sweet-potatoes three rows were pulled and the produce weighed, vie., 
947 lb. Mr. Heaton, who reports on the experiment, remarks that if the 
southern part of the field had given as good a return as the northern, the 
outturn would have been 13489% per acre. The yield was by no means a 
first-rate one. The roots were of medium size, not big. I estimate, he 
adds, that a 1 6-anna crop would yield from 18,000 to 20,000ft an acre. 
Mr. Price, of the Southern Maratha Survey, experimented on sweet-pota- 
toes many years ago and obtained as the result a yield of 6,200ft per acre. 

Madras .—* In tne Coimbatore Manual it is stated “ white and red 
varieties are grown in gardens, the cuttings being planted from September 
to December, and the roots dug out from January to March. The land 
is well ploughed, manured, and ridged. The cuttings, which are from 
creepers planted in a nursery a month, previously* and are a foot long, are 
planted on the sides of the ridges. Watering is done every three or four 
days, but weeding only once or so, as the creepers cover the ground. It is 
said that manure is not applied, as the crop always follows heavily manured 
ragi (Efeoaiae Corocana The outturn is valued at from R70 to 100, $nd 
the expenses of cultivation at from R30 to 40, of which the watering is a 
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nominal half. A garden land of 1*35 acres has been known to let to a 
tenant for R70 per annum, one of the crops being sweet potatoes. The 
value of the outturn of sweet potatoes was perhaps R130. The Govern* 
ment assessment on 1*35 acres would be K2 and water rate R4-8.” 

The following special reports, contributed for this work, may be here 
given. Mr. H. Sewell, Collector of Cuddapah, wrote : - 44 The creepers aie 
first planted in June and July, and when multiplied are transplanted in 
Octooer. The crop of potatoes is dug out in January and February. 
The soil required is red sand. The cost of cultivation is R15 and profit 
R25 a cawndy. The potatoes are sold at 2 annas a t6k.” 

Mr. H. Wlllock, Collector of Trichinopolv, stated 1 u The area under 
sweet potato (valli kalangu ) cultivation |in this district is only about 150 
acres. The outturn is estimated at about Rio worth per acre per annum. 
The cost of cultivation is about R6. This tuber is cultivated to a very 
small extent in patches in ohppcrt lands under well and channel irriga- 
tion. It is generally grown on red loam or sandy soil/' Mr. Goodrich, 
Collector of Bellary, reported The area devoted to sweet potato in three 
taluks is 1 12 acres, but the extent in other taluks cannot be estimated. 
The time of sowing varies according to locality from June to November, 
and that of reaping from December to March. The average cost of 
cultivation per acre is U 29, the highest being R45, and the lowest R12. 
Kcd and mix'd soiis are those best suited to this crop. The ground 
should be ploughed and harrowed twice, and irrigated once, in eight days 
It is eaten as a vegetable, and i> also sometimes made into dishes. The 
annual yield of this crop is about 50.700 maunds, and the cost price 
varies from 8 annas a rnaund to 10 maunds for a rupee.” 

Rurnu 1 . — The following special reports have been received r egarding 
sweet-potato cultivation in Burma : — 4 ‘ In the tapper Chindvun district it is 1 
grown on soft soil. The ground is broken and small bits of stems planted. ! 
No watering is required. It is planted in September and October, and ' 
the potatoes arc collected in February and March. It is grown largely, 
and sold at R3 per io<> viss. But the export is not much.” 

44 In the Lower Chmdwin district it is very plentiful. The grounds 
selected are usuail) on ;he islands in the river. It is boiled, cooked, or fried 
and then eaten.” 
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44 In the Prome district, the area under cultivat > is 21*50 acres. It is 
sown in July and reaped tn March. The cost of cl vation is R3-$ for a 
quarter of an acre, yielding potatoes to the amount of 150 viss, wh'ch 
being sold for R9 leaves a profit of K5-8. Shp« are taken and planted in 
sandy soil in a hole of a span’s depth. It is cooked and eaten. The 
annual production is estimated at 13.000 viss, and the cost at the place of 
production is given as R5-S or R6 per 100 vise ** 

g4 ln the Pegu district it is cultivated in moderate quantities b\ Shan and 
Chinese gardeners. The ground is divided into ridges about a foot high 
and on them the tubers arc planted. When ready for market the tubers 
are dug out and sold at 10 to 12 annas per 10 viss. It is geneially grown 
on sandy loam near streams, as it docs not ioim barge tubers m the 
shallow hard soil of the hills. It is planted at »’■» beginning of the rains, 
and the tubers are taken up in the cold weather." 

14 In the Akyab district, the area cultivated is about 51 acres. It is sown 
about October or November and eg up in about thiee months. Cost 
of cultivation about R30 per acre. The soil has to be ploughed, manured, 
and made into ridges on which the cuttings arc planted. It thrives better 
when cowdung is used as manure. It is u^cd as food, but only as a delicacy 
and eaten in -small quantities.** 
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“ In the Kyoukpyu district it is grown all over, as both the leaves and 
the tubers are eaten by the natives.’* 

“In the Eastern Division, Upper Burma, it is cultivated to some extent 
in two varieties— the yellow and white.” 

“In the Toungoo district it is largely sown by Shans in the river silt, at 
the end of the rains, and at other times where loose, friable, and sandy soil 
is obtainable.” 7 

Similar notices are given for the other districts of Burma, thus showing 
a v«y extensive cultivation. 

Alcohol prepared from Sweet Potatoes. — The utilisation of the sweet* 
potato as a source of alcohol has recently been discussed in several news* 
papers. M. Ralu, it would appear, has obtained patents for the distillation 
of a specially prepared flour from these tubers. A Company has also been 
formed at the Azores, and the alcohol it produces is said to be readily 
purchased by Lisbon merchants to be used in the fortification of wines. 
“The alcohol, M. Ralu reports, of which we have samples, is superior in 
quality to that of the best marks of France. The distillery obtains 1 2 per 
cent. (• *., 13 litres per 100 kilogrammes of sweet -potato) of alcohol. We 
have experimented with the sweet- potatoes of Algeria. They give 13*4 
litres of alcohol per 100 kilog. The sweet-potato of Martinique and Brazil 
has given 15 litres. There is here therefore a very rich material for dis- 
tillation. Ordinary potatoes yield only 3 litres of alcohol per 100 kilog.” 
As compared with these figures it may here be added that with the excep- 
tion of indian-corn sweet-potatoes are cheaper than any of the substances 
used in distillation, while they yield the highest recorded percentage of alco- 
hol. Thus, for example, wheat yields from 28 to 30 litres per too kilog ; 
barley from 22 to 23 ; oats from 20 to a 1 ; buck-wheat from 24 to 25 ; In- 
dian-corn from 28 to 30 ; rice from 32 to 33 ; and sweet-potato flour from 
38 to 39 litres per too kilog. As compared with the preparation of alcohol 
from maize it has been stated there is a great saving of time and combus- 
tibles when distilling from the flour of sweet-potato. Alcohol from maize 
costs 10^, per hectolitre more to make, and when made, sells from 8/. to 
yof* than the alcohol from sweet-potato. The writer of the article 
in the European Mail , from which publication the statements given above 
have been derived, very rightly remarks that it remains to be seen whether 
it would pay to cultivate tne sweet-potato on a large scale as a source of 
alcohol. Doubtless the price of the tuber would rise considerably, and 
other difficulties may be found to exist which the chemist could not have 
anticipated. It seems desirable, however, that the fact should be made 
widely known that these tubers could be used as a source of alcohol. 


Ipomaea biloba, Forsk.; Fl. Sr. Ind,, IV„ 212 . 

Syn, — 1. hakitima, R, By,; Blum* / I. Pes-CafR<1, Roth,; Choi 4/ DC., 
Prod.; Dal*, and Gilts., Bomb, PI ; Convolvulus Pes-Cafroe, Linn., 
Roxb ., Fl, Ind ; C, bilobatcs, Roxb,; Batatas maritima, Bojtr 

Vtni. — Dopati-latd, Hi no.: Chhdgulhdyi, Beng. j Kansdrinata, Okinsaj 
Matjddvrl. marayadavrl , marfavol. Bomb.; Bdlabdndi tigr(~hM c 
creeper), chtvulapilli tig*. Tit.; P%n-lat-ka-*um, Bubm. j Mudu-Un- 
tambdrd, Si no. 

References. — Roxb., Fl, fnd„ Ed* C.B.C., I6j ; Voigt , Hart. Sub.' Cal. t 
1 Dal*, & Gibs,, Bomb. Fl $ 164; frimon, Cat, Coylon PL, bo* 
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Madras Manual of Admin., II., if / Journal, Agri.-Hort. Sot. Ind., IX., 

•re, 1 77 1 x., ao. 

Habitat.— A common plant near the sea, especially on the western j 
coast. 

Medicine. — The parenchima of the root contains starch and large con- 
glomerate raphides. The whole plant is very mucilaginous. The jlbaves 
are applied externally in rheumatism and colic, and the juicb is given as ! 
a diuretic in dropsy, and at the same time the bruised leaves are applied 
to the dropsical part (Mat, Med, West. Ind.), 

Fodder.— Roxburgh remarks that it is most useful in binding loose 
sand, thereby preparing the way for the growth of other plants upon pre- 
viously barren shifting sands. The Madras Manual pronounces it as one • 
of the most important sand-binding plants. Goats, horses, hares, tame 
rabbits, and rats are also said to be fond of it. Cows fed on it yield 
tainted milk. From the summit of the thick, fleshy, tap root spread many 
succulent red branches, beating bi-lobed leaves on long pkioles, very 
much resembling a Baubinia leaf. 

Sacred. — Lisboa alludes to a reputed practice of twining the creeper 
around the cot of a Hindu mother, apparently from the idea that as it binds 
the sand on the sca-shore, so it will secure the child to the mother against 
the goddess of destiny. j 
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Ipoouea bona-nox, Linn.; FI. Br. Ind., IV., TQ7 ; Wight , Ic.,t. 1361. 

The Moon-flower, a name derived from the fact that the 
large, white, and sweetly-scented flowers open only at 
night. 

Syn.— Calonyction speciosum, Chois. ; Ipomcea gran e>i flora, Roxb. 

This should not be confused with Lettaomia bona-nox, Roxb . (=Rivea 
hypocrateriformis, Chois). 

Vtm.—D»diya-kulmi (I. grandiflorm, Roxb.), #*l kalmi, Beng. ; Gul- 
chandni, Homo.; Naga-m ughatri, Tam.; Nagara-mikuttykai, Tel. ; 
Munda^alli, Malay; Nway-ka-oun-a-phyu, nveka-mumbyt, Burm.; 
Atanga , Sing.; Pathmapu-todami (or pot map w), Sans. 

Reference*.— Roxb., FI. Ind.. Ed. C.B.C . , t*7 ; Ruro, For, FI. Burnt., 
II., 217 S Dole- # Gibs., Bomb. FI., 164; Griff. Notul, IV., 286 ; Sir IV i 
Jones, Asiatic Researches, IV., 2$7 ; Mason, Burma and Its People, 4S7, j 
783 ; Ainslie, Mat. Ind., If , 219; CTShau^vc sy, Beng. Dispens., 506; 
Dymock, Mat. Med. W. Ind., 2nd Ed., $61 ; ournal Agri.-Hort. Soc . 
Ind., VI., 47 i X; *0 ; (Rev J. Long^iwr Roxburgh s information 
regarding IporxUCA Tarpethum, as applying to this species ; 

according to Roxburgh these species both bear the name Dud (or Dudiya) 
Hulmi). 

Habitat.— The typical form of this plant is a native of America, early- 
introduced into India, and in some parts of the country now become quite 
naturalised. The form which Roxburgh called I. grandiflora is, by the 
Flora cf British India , viewed as an indigenous variety of the species, with a 
less tendency to have lobed leaves. It is found in most parts of tropical India, 
and from Assam and Bengal to Tenasserim, Malabar, &c. The intro- 
duced form has, however, become so thoroughly acclimatised that it is often 
difficult to distinguish the one from the other. The Rev. d. Long sa\s 
that it flowers in the cold season in the Circars and in the rains in Bengal. 

Medicine.— Dried, the capsules and seeds, as ueH as the flowers, 
leaves, and roots are included *mongst the medicine* supposed to have 
some merit as remedies against sna *e-bite (Ainslic). 1 n the Mater ui Medico 
of Western India it is staffed that the capsules are reported to be used in the 
Konkan for the same purpose as described above in connection with 
Madras. 
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Spjccial Opinions.— 4 It is sometimes used as food, and is supposed 
to have mild Alterative and diuretic properties” ( Civil Surgeon D- Basu , 
Faridporo, Bengal). 

Food.— Afnslie says the seeds of this species are eaten when young, 
IpORUBA Catrulea, Koen. ; Syn. for I. hederacw, Jacq, 

I. cymosa, R. & & t I 7. Br. lad., IV., jh. 

Vera.— LAI d*na\ /, Hind, j Karrnbi arak , SantaL.; kattu-Hv a, 

v(r* mall * , kappadiva, TlL. i Kiri-mad u. Sino. 

References. — Au* #7. 7«d. Ed. C.5.C., ;6J ; g/Zto, P7, jc, 

Campbell, Report Be. Prod. Chutia Nagpur, No, $*$ 3 ; Trimen , 
Co/. Ceylon PI., 60 . 

Habitat.— A scandent plant frequent throughout India, except in the 
drier areas, ascending to 4,000 feet. Seeds covered with brownish black 
hairs. 

Medicine.— -According to the Pharmacopoeia of India this may be one 
of the species that yields the medicinal sbbds known as Shapuuundo , see 

Iponuea sp. ? 

Food. — The leaves are eaten by the Santals as a pot-herb. 

1 . digitate, Linn . / FI. Br. Ind IV., 202 . 

Syn.— 1. paniculata, R. Br . ; I pom* a oossypifoli a ( Wind. ; Convol- 
vulus PANICULATUS, Linn.; Roxb , 7^7. 7n4. » Batatas paniculata, 
CAoij. 
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Vent.— Tfi/ai hand, HlNO. ; Bilaikand, bhimi or bhni kumrd, Brno.; 
Bkuubohala, Bomb. ; MeUta-fal-tiga, Tbl. ; Bhum ichehri-gadde, Kan. ; 
Phal-modecc MaUYj KW^ri, bkumikashm anda, Sans. 

References. — Roxb.. Ft. Ind., Kd. C.B.C., rfio; Dalm. TV Gibs., Bomb. 
Ft., #07; Rketde, Hart. Mol.. If., 101 — 101, t., 40; Ainslie. Mot. Ind., 
II., 307 i U. C. Dutt. Mat. Med . Hind., * 05 , 294, 323 / Dymoch , Mat. 
Med . IV. Ind., 2nd Rd. t 564 2 5 . Arjun, Bomb. Drugs, 92 ; Year Book 
Pharm ., t8So, 249 ; Bird wood. Bomb . Pr. 57; Kew Off. Guide to Bot. 
G ardent and Arboretum, *7 ; Bombay ( Kanara ). XV., 439; 'Journal 
Agri.-Nort. Soc. Ind. (Old Ser\'s), X., 20. 

Habitat. — A native of tropical India from Bengal and Assam to Cey- 
lon, but found in the drier Western portion. 

* Largely cultivated on account of its pink purple flowers, which appear 
in the rains. 

Medicine.— The large tuberous roots are very much used in native 
medicine, being regarded as tonic, alterative, aphrodisiac, demulcent, and 
1 act agog ue. The powdered root-stock is given with wine, for the purpose of 
increasing secretion of milk, and for the emaciation of children with nebihty 
and want of digestive power, the early Sanskrit physicians prescribed a 
diet of equal parts of riddri, wheat-flour, and barley [Dutt, l.c.). Rheede 
refers to the use of the powdered sun-dried root, boiled in sugar and butter 
to promote obesity and moderate the menstrual discharge. Dymock says 
that the tuberous roots are in considerable demand, being extensively used 
in Bombay, and that the young tapering roots, of a small variety, arc known 
in the herbalists* shops as asgand. The name asgand is also, however, 
given to WithauiA coagulans, Dunal (see Vol VI.), the roots of which arc 
tw'sUru, white, covered with a ihlck soil bark and contain a g* v>d deal of 
red-colounng matter, which is visible through the greyish epidermis. 1 he 
roots of the Ipomsea (asgand) Are only half the length of those of With- 
ania, or about 6 to 8 inches long ; they 41 e light yellowish brown extent ally, 
white internally, brittle, with a short and starchy fracture. They arc muci- 
laginous and bitter in taste. According to thp Mokhtait' el* Advttya they 
are tonic and alterative, and by Ohakradatta are recommended lobe g’von 
to weakly children. The Rev. J. Long says the powdered root is 
used in spleen disease ; it is purgative nuts action. In Davies’ Trade ami 
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Kesources of the North-West Frontier frequent mention is made of 
Atgond. 

Sfbcial Opinions. — % 14 Much used as a lactagogue” (Assistant Sur - 
gton Shib Chunder Bhattacharji, Chanda , Central Provinces). ,4 Chola- 
gogue, useful in liver complaints M (y. iV. Z>ey, 7 e yP or *)' 

Fodder.— Stems and leaves eaten by cattfe. 


Ipomae criocarpa, / 7 . JW., IV., 204 / /<•., /. /dp. 

Sjn*— 1. skssiliplora, Roth.; Convolvulus sphcekocrphalus, Roxb 
C. hispid us, Wa//. 

Vero . — Kalman , Assam; Haran hhuri, Kara (Bijnor), bhdnwar, N.-W. 
P.; Bhdnvar , Ph. ; /'wtfi fiyp, Trl. 

References.-- /foxA., /*. /iu/., /td. C 5 .C., /5*; />*/». dr Gifc., Bomb. 
FL, /dd; Elliot , /* 7 . Andhr irto; tfer. Campbell , Report Rcon. Prod.. 
Chutia Nagpur. No. Hug ; Atkinson. Econ. Prod. N.-W.P..V.. 95 ; 
Gazetteers .—Mysore & Coorg, I., 6 3 ; N.-W. P. ( Bundelkhand ), A, <?* , 
M^ro). /F. f ixjrt;. ; Himalayan Districts. X., 3 14; Journal Agri 
Hart. Soc. Ind. (Old St-ries), Kill. (Sel.), 63 . 

Habitat.— Found throughout India up to altitudes of 4,000 feet ; com- 
mon in Bengal and distributed to C eylon, Afghanistan, &c. 

Food.— According to most writers this plant is eaten in times of 
famine. Atkinson, however, says it “ occurs wild in the plains and lower 
hills and is sometimes sown with wheat. The leaves and stems are eaten 
as a vegetable, and the leaves are used in medicine.** 

I. hederacea, Jacq. ; Fl. Br. Ini., IV., igg. 


Syn. — I. COtRULRA, Koen.f Roxb.. FI. Ind. ; I. PUNCTATA, Pevs. ; 1. Nil 
and I. barbata, Roth.; Convolvulus nil, Linn. : C. hederaceus, 
Linn. ;C. Dillenii, Lamk. ; Pnarbitis hederacea and P. NIL, Chois.; 
P. DIVRRSIPOLIA, Lindl. ; P. VAR VI FOLIA, Dene. 

Vera. — The seeds are officinal and are known as Kald-ddnah, mirchai , 
Hind., Beng , and BoMb.; Ntl-kalmi, Beng.; Baunra , N.-W. P. ; 
Hub-ul-nil, Kashmir; Btldi, her. kirpdwa. phafri sag. Uhptchn, Pa ; 
Hub-ul-nil, Sin \ KULzirkx zirki. Dec.; KdU-ddnd, Guz.; Kodi, 
kdkkatdn-vtrai, yirki-virai. Tam. ; Koili-vittulu , Tel. ; Ganribija. Kan.; 
Hab-un-ntl, Arab. ; Tukm-i-nii, Pers. 

Or. Moodoon Sheriff says the Deccan name Kali-ztrki should be ex- 
clusively applied to the seeds of this plant, and that great ambiguity has 
been caused through Kdld ddvah, 4c., \-'0g applied to the seed <r 
Clitora Ternatea, Linn, (which see). Or. ’ /mock thinks it doubtful 
whether the Hindustani name Ztrk 1 is properly spited to I. hederacea. 
For Kdld-mira see Nigel la sativa. 

References. — Roxb., FL Ind., El. C.B.C 1 65 ; Stewart, Pb. P!. t /$ r ; 
Mason, Burma and Its People, ;Sj / EH tot , FI. Andhr , pi; Pharm. 
Ind., t$$; Waring in Jour, Phartn. Sue., 17 /., series 2.49*; War- 
ing, Bazar Med.. 75 ; u'Shaughnessy, Beng. Diypens.. SeS ; Mootteen 
Sheriff, Supp. Pharm. Ind., lg6 ; V. C. Putt, Mat. Med. Hind., 205 ; 
Dymork, Mat . Med. W. Ind., 2nd Fd., 55 $ ; Fine*. d* Hanb., Pharma 
tog., 448 ; Bent. & Trim., Med. PL, iff ; S. Arjun . Bomb. Drugs , 05 / 
Murray , PL and Drugs Sind, 166; Med. Top. Ajmxr, 144; I*' i*u\ 
Mat. Med. Patna, tl : Baden Powell, Pb. Pr 367; Atkinson , Him. 
Dist..3i4 . 745; Drury, L r . PL. 3Jt > ; ! t'boa, V. PL Bomb., 2<5 , Bi>d- 
wood. Bomb. Pr , 57, Home Dept. O-Ht ; st Corresp. retarding proposed 
new Pharmacopoeia, 227, 2SJ, Jig; ‘ Cnddapak District, Madras, 

200; Gazetteers .—Orissa /, 63, //., Mo* tSi ; Mysore and Coorg, 

63; Bundelkhand, 82; Agra,l%**v. m M** r ut. 82. 

Habitat. — A common plan. v\idel> cultivated .«» India, but a. so 

apparently found wild. 

There are two varieties : — 
a Integrifolia : leaves entire. 

Syn. 4 — 1. COIRULESCBNS, Roxb., Fl tnd., Ed. C B.( t65. 
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The Kata-daub. 


0 himalaiea : leaves and flowers large, seeds densely closely villous. 
Found at altitudes of 4.000 to 5,000 feet. 

Medicine.— This drug does not appear to have been known to the 
early Sanskrit physicians, and is not described by ASnslie. The author 
of tne Afakhean-uLAdwiya says that it is a drastic purgative, useful in 
the treatment of bilious and phlegmatic humours, and that it acts also as 
an anthelmintic. Roxburgh was apparently the first to make these seeds 
known to European physicians, and it may be said they now hold an im- 
portant position as a useful and cheap substitute for jalap. They were 
made officinal in the Pharm. India in 1868, where directions will be found 
to make the preparations in which the drug is now administered, namely, 
in the form ot a tincture, an extract, a compound powdrr, or a resin, 
thus supplying the place of the corresponding preparations of Jalap. The 
resin (introduced by Dr. Bidie) appears to be the most satisfactory fonr 
of administering the medicine; the dose is 4 to 8 grains. This substance 
is known as Pharbitisin. It has a nauseous acrid taste and an unpleasant 
odour, especially when healed. 

Dr. Dymock says of the extract •• that no directions for separating 
the albumen and mucilage arc given, consequently the result of the opera- 
tion is an enormous bulk of almost inert extract, which in a short time 
becomes putrid. Five to ten gTains of this extract have no perceptible 
effect as a purgative.” O'Shaughnessy says that '* the powdered seeds 
in doses of 30 to 40 grains act as a quick, safe, and pleasant cathartic.” 
Out of too cases tried, Sir William O'ohaughrvessy says that it proved an 
effective purgative in 94, occasioned vomiting in 5, but in 15 it produced 
on an average five stools within 2 J hours and the action generally com- 
menced in an hour's time. O’Shaughnessy adds that m his time the 
seeds sold at 4 seers pelr rupee. Dr. Kirkpatrick regards kdld ddna as 
intermediate in strength between rhubarb and jalap. According to Irvine 
the natives roast the seeds before reducing them to a powder. 

Special Opinion's.— § " A certair and efficacious purgative. Dose 
5 i to 5 * of the powdered seed mixed with povvdered ginger’' [Assistant 
Surgeon Shib Chundra Bhattacharji , Chanda, Central Provinces). '* This 
has been only lately used as a purgative. It acts fairly well, produc- 
ing four to five copious motions’* ( Apothecary J. G. Ashworth, A«w- 
bake no m, Madras ). “ The powdered seeds are in daily use as a substi- 

tute for jalap, and given in closes of 20 to 60 grains are very efficient, act- 
ing as a diuretic purgative” {Surgeon- Major S. H . B»owne, M.D., Ho- 
shangabad , Central Provinces ). M I have found the extract of Kdldddna a 
very useful purgative especially in doses of < grains either alone or in 
combination with a grain or two of calomel. I once gave a ten-grain dose 
alone on an empty stomach and it caused vomiting, but 1 never knew a 
five-grain dose to ao so. I have formed a favourable opinion of the value 
of the extract in cases of constipation connected with a torpid liver ” {Sur- 
geon-Major H, W. E. Catham , M.D., M.R.CP., Loud Bombay Army , 
Ahmednagort). 11 Kdldddna , used as a purgative, instead of jalap in 5 **. 
to $ n doses H (Assistant Surgeon Ntkal Sing, Shaharun pur). “Used 
here as a purgative, and can be obtained in the bazdrs at Umballa 
(Brigadg*Surgeon R. Bateson , I.M-D., XJmballa City ). M 1 was the first 
to extract and give an account of Phftrbitisin as a medicinal agent 
(Surgeon-General and Sanitary Commissioner G, Bidie , C.f.E., Madras). 

" Pharbitis powdered is a first-rate fubstitute for jalap” (Surgeon- 
Major L. Beech , Coconada ). " The see 0 usually known in the bazdras 

Kdldddna is a very useful and safe purgative ana is much employed tn dis- 
pensary practice. Its action resembles very much that of jalap, the dose 
being usually 3i 99 (Civil Surgeon R . Macleod, Sarun). ** Several native 
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practitioners have told me of the value of * KdUdAna seeds* as an active MEDICINE, 
purgative, causing copious liquid stools, and as being very safe and effi- 
cacious, but inadmissible in inflammatory states of the alimentary canal ” 

{Surgeon J . F/renchJMullen t M.D.,I.MS. % Saidpore). “Quite equal 

10 jalap and in many respects superior to it. Very largely used in charit- 
able dispensaries. The powdered seeds given in drachm doses” (Civil 
Surgeon S. Af. Shir core, Murshidabad). ** Much used as an ordinary 
purgative in dispensary practice, the usual dose of the powdered seeds being 
half a drachm ”( Surgeon G. Price, S ho ho bad). u A cheap and certain pur- 
gative. I constantly use it in jails ” ( Surgeon R . D. Murray , M.B., Burdwan >. 

“An excellent and sure purgative, operating quickly. The seeds reduced 
to a powder are used as a substitute for jalap. Dose 51 with 5 grains of 
pulvxs Btngiberit and a little sugar ” (Civil Surgeon C. Af. Russell, Sarun). 

“The seeds of Ipomaea bederacea or the Kdld-zii ki-kebtni of Madras and 
Kdldddna of Calcutta. They are undoubtedly one of tne few good and 
cheap cathartics India possesses, and also one of those purgatives which 
act very efficiently and satisfactorily when used alone. In this respect 
Kdldddna is preferable to jalap. The simple powder is prepared by drying 
the seeds well and reducing them to fine powder in the ordinary way. 

Dose, from 45 grains to one drachm. The compound powder should be 
prepared with cream of tartar in equal proportions as follows -.—Take of 
A slJJdna and cream of tartar, in powder, each seven ounces; ginger, 
in powder, one ounce; rub them well together and pass the compound 
powder through a fine sieve. Dose from one drachm to a drachm and a 
half” (Honorary Surgeon Moodeen Sheriff, Khan Bahadur , GAf.M.C.,' 

Triplicane. Madras). ; 

Chemistry.— For an account of the chemical nature of these seeds see CHEMISTRY. 
Flvckiger and Hanbury's Pkamacvgraphta (reproduced in Dymcck's ; 39I 

Materia Medica, Western India, [ 

Trade. — In Bombay the seeds of I. muricata, Jacq. (imported from TRADE* 
Persia), are sold much more ecmrrunlv than those of the true kdla ddna ' 392 

(Dymock). Their action appears to be identical (see the account of that ■ 
species below). Irvine remarks that in Patna the kdla ddna seeds sold at ! 

•2 annas a pound during his time. 1 

Ipomxa muricata, Jacq. ; Ft. Br. InJ., IV •?;. I 393 

Syn.— I. bona-nox, Bot. Reg.; Convolvul muricatcs, Z.i»o*.,-Ca- 
LONYCTlON MCRICATL'M, G. Don. / C. BONA . .>X, C hois., Vtir. MCRICA- 
TA, Chois, in DC. Ptod. 

Vem. — BJri k bhauri (— lesser b kauri), Koxkax; Gariya , Bomb.; Ao/w- 
dlanga, Sing. ; Tukin-i-nit, imported into Bombay from Persia. 

Reference*.— Roxb., FL InJ., Ed. C.B.C . , 167 • Trimen, Cat. Ceylon PL. 

SO t Grab., List Bomb. PL, No. 1772 • D< mi*k. Mat. Med. IP. fnd., 2nd 
Ed., 5*r, £6 j ; Bent. IP Trim., Med. Pi , tSs ; S. A rjun , Bomb. Drugs, 219. 

Habitat. — Common in India, cultivated, and also apparently wild. In 
some of its forms it approaches so close as to be almost indistinguishable 
from certain conditions of I. bederacea, 7*i co . ; it is quite diitmct from I. 
bona-nox. It is said to occur on the Himalaya at altitudes of 1,000 to 
5,000 feet, extending from Kangra to Sikkim. 

Medicine.— The seeds are used chiefly a substitute for those of the MEDICINE, 
preceding species, from which they can 'be distinguished by their larger Seed*, 

sixe, lighter colour, and thick te^ Dc. Dymock was the first to establish 394 

that the Tukm^nR imported from Persia was identical with this species. 

When exhausted, he weites, with rectified spirit, the Persian seeds yield a 
brown renin and yellowish oil, having the same appearance as the resin and 

011 of the genuine article. The medicinal properties of the Tukm-i-nii 
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seem to be the same as that of the Kdldddna, but Dymock adds " accurate 
observations are required.” The juicb of the plant i9 used to destroy bugs. 
The value of the imported seed is said to be R5 per maunt! of 3741b in 
Bombay. 

No information is available as to whether or not the seeds of the indi- 
genous stock of I. omricata .are utilised by the people of India. 

Pood. —Dymock refers to this species as one of the plants eaten in 
times o i famine. 

Iponuea obscura, Ker. ; FI. Br. Ind ., IK, 207. 

Syn.— I. iNSUAvrs t BL; I. ocularis t Bartl.; Convolvulus obscurus, 
Linn . 

Vem. — SirutaU, Tam. 1 Tsinnataliaku, also ft alia kohkita, Tcl. ; Maka~ 
m 4 du, Sino. 

References — Foxh., FI IttH., Rd. C B.C., i$/t ; Dali. Of Gibs., Bomb. FI., 
166; Wight, in Madras Journ., V., 6 , t, 12 : Aiustie, Mat. Indira , //., 
394 ; Tnnten, Cat. Ceylon PI. 60 ; Drury , i\ PI. , ?f 9 ; Mason, Burma 
and Its People, 7 84 ; Elliot, FI Andhr., rj$ ; Gaeetteers * — BundelkhanA, 
82 ; Mysore & Coo»g, $6; Bombay \Kanata), .YT r ., 4.V/. 

Habitat. — Fairly common throughout India, ascending to altitudes of 
T.ooo feet. The variety known as gemella is frequent in Bengal and 
Burma. 

Medicine. — Ainslie appears to be the only writer who describes the 
properties of this plant. He says “the leaves of this twining pl.mt have 
a pleasant smell and mucilaginous taste; when toasted, powdered, and 
boiled with a certain portion of %hi, they arc con side mi as a valuable ap- 
plication in aphthous affections.” 


I. pCS-tigridis^ Linn.; FI. Br. hid., IV., 204 ; Wight, Ic. t 

Tiger- Footed Ipom^a. 

Syn. — Convolvulus pis-tigridi, Spreng. ,* C. palmata. Matnrh. 

Vem. — LanguH-latd, Brno.; Mekamu aduga , Tkl.; IhvGadiya, dirt- 
pah ur u , Sing. 

References. — Roxb . , FI Ind., Ed. C.R.C.^ it * <?.* Elliot, FI. Andhr ., trj; 
Mason. Burma & Its People, 4J7, 783 ; Gaeetteers ■ --/> « ndeUthand, 32 ; 
• Agra, Ixxv. ; Himalayan Districts, J14 ; Mysore & Coorg, /.. • huitan 

Forester, XII., App. 17 ; Trimen, Cat. Ceylon Pi., $y ; Fkcede, Hart. 
Mai., XI., lit, t . 50 . 

Habitat.-* A very common species, throughout India from the Panj.il> 
to Malacca and Cevlon. There are two varieties : — 

a bepaticifolia : leaves 3-lobed or angular. This is the most abund- 
ant species in the Deccan Peninsula. 

capitetlata : leaves ovate, cordate. acute, entire. A common Ipomcea 
from the Deccan to Behar and Hindustan proper. 

Medicine. — Said to be used medicinally. 

I. purga, Haynt. 

Jalap. 

Syn. — F.xognonium purga, Benth. 

References.— Year-Book. Pharm., i%74> 8$, Kent Report, 188 r, 40; AVw 
Off. Guide to the Mus. of F.e. Bot., 99. 

Habitat,— A native of the Mexican Andes, occurring at altitudes between 
5,000 and 8,000 feet above the sea. In the localities where it occurs, rain 
{alls almost daily, and the diurnal temperature varies from fio° to 75 0 Fh. 
It flourishes in shady woods in a deep ritfh vegetable soil. 

It is now being cultivated in Europe and InrJi* ; in the south of Eng- 
land it is said to grow freely if planted in sheltered borders, but its flowers 
are produced so fate in autumn, that they rarely expand, and thu tubers, 
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which develop in some abundance, are liable to be destroyed in winter 
unless protected from frost ( PharmaCographia ). ' j 


Cultivation. ! CULTIVA- 

1 TJON 

N.-W. Provinces. — About the beginning of the present century, n-W.’p, 
Alnftlie urged that the Government of India should endeavour to cultivate ; 402 

the jalap plant. In 1836, the same recommendation was made by Dr. j 
Royle (Trans. Agri-Jfort. Soc. Ind ///., 4>j) % but apparently the first at- ; 
tempt at its cultivation was pot made until m 1854. Dr. Jameson, Super- ; 
intendent of the Botanic Gardens, Saharanpnr, m that year reported: — 

“ Through the kindness of Dr. Royfe l have been able *0 introduce* jalap into ' 
the Himalaya, where it is now growing w ith great vigour. In a few years 
there will be a sufficient Quantity of ro -ts to supply this valuable medicine 
to the public service, it grows well at altitudes between 4, ooc to 4,50* » ' 
feet. M Commenting on that report Mr. J. F Duthie informs the author 
that “this experiment did not lead to any practical result, as no further 1 
mention was made by Dr. Jameson regarding the cultivation of the plant. 

In 1884, 300 small tubers weighing 5 to 6Jh were received from Ootacat 
mund for cultivation in the Armgudh garden, and from theve the crop has . 
increased to 6401b. The plant grows with great vigour at Arnigadh \ but 
root growth, Mr Gollan thinks, would bo ail the better if the vine’ 
growth were less vigorous. As the Bengal nvdical dep6ts require in ' 
all 2,000ft of the dried root annually, and only 640ft) have been produced 1 
during four years. I fear it will take some time before the garden is in a po- , 
sition to supply the full amount. Mr. Gollan tells me that the tubers lose « 
five-sixths of tkeir weight in drying, so that in order to prepare 2,000ft of 1 
dried tubers no less than 12,0 oil of green tubers would be required ; and : 
to keep up a steady annual supply of 2,01x1ft, 36,000ft of gTeen tubers 
should be m hand before commencing to supply the drug.’’ 

Madras. — In a foot-note to page 443 of the Pitarmac^graphia. FlUcki- Madras, 
ger and Hanbury say that on the 15th January 1870 they received from 4^3 
Mr. Broughton, of the Nilghin Hills, a cluster of tubers of ialap weighing 
oft. It would thus appear that j.Jap cultivation was commenced in the 
Madras Presidency prior to that date. Mr. Jamieson, however, in his ; 

Annual Report ot the Boland Gardens ar.o J vrk of the Nilghiris for 
1879-80, states The propagation v'f ialap w* started in the Ootaca* . 
mund gardens in 1 S 7 7. Our stock then cons.steu of 100 plants that had 
been grown in the gardens for ornament. Although the tubers increase ’ 
to a large size and the stems grow luxurian.'y and flower profusely . the 
flowers do not fertilize freely, and produce hut lew c eeds in the climate of ! 
Ootacamund, consequently the increase of the plant has been confined . 
almost entirely to propagation from root a»\d stem cuttings. Th s work 
has been carried on steadily until there are r.ow upwards of 25,000 plants • 
and root cuttings permanently planted out. The tubers were at first plant- « 
ed 4x4 feet apart, but it was found that tiny did not exhaust the land, 
and thrive equally well when planted closer. They are, therefore, now 
planted in rows three feet apart and the distance between each plant m 
the row does not exceed two feet, so that v 0-.9 plants give a total area 1 
planted of five acres. The cost of cultivation, weeding, &c., is also much j 
reduced by close planting.’* 

Method of cultivatii n . — H ng no data to guide me regarding the : 
climate and soil which are natural to the jalap plant, I tried it m a variety 1 
of situations, and now' # find that it thrives best in a tolerably rich, dry,: 
and friable, loamy soil ; in fact, conditions of soil that are indispensable to 1 
the production of good potatoes seem equally necessary to the growth ■ 
of jalap j good grass land is preferable to open rich forest land ; when 
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planted in the latter it has a greater tendency to produce a mass of suc- 
culent roots than to form tubers. In opening land for the cultivation of 
jalap several acres of well drained grass land sheltered from the south* 
west winds and with a stream of water on or near it should be laid out in 
terraces to feet wide. The terracing should be completed by the end «>f 
January and the ground dug over to the depth of two feet, and left ex* 
posed to the action of the sun until the beginning of April, when it should 
be drilled* manured, and planted with potatoes (an early ripening variety 
of kidney would be the best variety to plant). The potatoes should be 
lifted in June, the land cleared of weeds, and forked over in order that the 
manure (not taken up by the potatoes) may be thoroughly incorporated 
with the soil. The ground is now ready to receive the jmap plants, which 
should be planted wdien the tubers are about the size of pigeon eggs in 
rows (across the terraces) on ridges a few inches higher than the general 
level of the ground, in order that they may be raised sufficiently high to 
prevent water from lodging immediately around them. If the weather be 
dry, the plants should be watered occasionally until they have begun to 
grow ; when once established ordinary garden culture as to weeding. He c., 
» all that is necessary. 

Jalap is a herbaceous plant throwing out twining stems, which should 
be supported by stakes or wire trellises in the same manner as ordinary 
garden peas are. The stems die down annually and the tubers remain 
dormant for two or three months. In addition to the serial stems, jalap 
throws out a mass of underground shoots, which emit roots and form 
tubers at intervals of from six to nine inches, it is from these underground 
shoots that the greater proportion of our plants have been raised ; when cut 
about three inches long and planted, they root freely and gradually enlarge 
into tubers ; by this means the plants can be multiplied to any extent. 

One acre of land planted, as 1 have described, should at the end of 
three years produce 5,000ft of green tubers, which will yield, when 
thoroughly dried, 1,000ft of jalap powder ; the cost of cultivation, collection, 
and drying of the root for the same period will not exceed R300. 1, there- 

fore, estimate that, dried jalap tuber can be produced in Ootacamund at a 
cost of 4 annas and 10 pies per ft. 

In 1881-82 Mr. Jamieson reported: ** The cultivation of this plant 
has passed beyond the experimental stage, and it is now an established 
fact that jalap can be grown successfully in Ootacamund and will pay a 
fair return on the outlay even at the price allowed by the Medical Stores. 
The outturn of dry root was not so large as I anticipated, or what it would 
have been had the tubers planted been allowed to come to maturity. But 
so long as I have to lift them to supply the public, it will be some years be- 
fore I have a sufficient area brought under cultivation to meet the demand 
of even the local medical department, the annual requirements of u-hich 
8urgeort*Qeneral Cornish puts at t, 200ft.” 

in 1882-83 Mr. Jamieson remarked t "The total number of tubers 
sold and distributed gratis during the year was 9,051, which is 3,74* 
more than was sent out in 1881*82. Fcom the above figures* it will be ap- 
parent that the cultivation of this drug is being taken up by private indi- 
viduals. To those who purchased a large number of tubers a consider- 
able reduction in the price (R5 per loo) was made. This plan I -con- 
sider preferable to supplying tubers (o any and every applicant. As 
directed the area under tnis crop has mk been extended, the present stock 
being sufficient to meet a considerable increase 8n last year's demands tor 
tubers and leave a quantity available for the Medical Stores." 

Mr. M. A. Lawson, Government Botanist and Director of Chincnon.i 
Plantations, Nilghiris, has favoured the author with the following speuai 
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report* which brings the facts of Madras cultivation down to the present 
date 2— The true jalap (Iponueapurga) grows extremely well on these hills, 
especially in peaty soil. The tubers in four or five years' time, weigh, when 
first taken up, from five to ten pounds, and upon analysis are found to be 
as rich in the purgative resins, as the best kinds imported from South 
America. I only know of one person who has attempted to grow them on 
any large scale, and he has not been very successful. The CHwernment of 
Madras ordered the re-cultivation of the jalap in these gardens two years 
ago, and about one acre has been planted with the tubers, which in 
another two years’ time will yield probably some thousands of pounds of 
the drug, and if the cultivation of them is found profitable it is hoped that 
planters will be induced to give it another trial." 

Bengal. — T he Superintendent of the Royal Botanic Gardens, Cal- 
cutta, reports that the cultivation of the jalap plant in Bengal was not suc- 
cessful. 

Ipomaea Quamoclit, Linn. ; FI. Br . Jnd., JV., 199. 

Red Jasmine. 

Syn. — C onvolvulus fennatus, Lamk. ; C. Quamoclit, Spreng Qua- 

MOCLIT VULGARIS, Chois u 

Vera. — Taru laid, lit or swltd, kdmlatd, or Idl or swdta turd laid. Be no,; 
Vishnukrant, Mar.; Kdmlatd , Hind.; Tsjuria-cranti , Mal. (In 
Rheede, Hart. Mai., XL, 123, t. 6o) ; Myatlaat-ni , Burn.; Kdmalata , 
tardlatd (Cupid's flower). Sans. 

References. — Roxb., FL Jnd., Ed. C.B.C ^ tty; Sir W. Jones , V ., 88» 
No. 20: Dymock , Mat. Med. W. Jnd., 2nd Ed., ; IL C. Dutt, Mat- 
Med. Hind.. 302 • Mason, Burma and Its People, 43 #, 7 S3; Jour. Agrir 
Hort.Soc. Jnd. (New Series ), IV., 94 ; Humph., Amb., V., tSS, t. 2 . 

Habitat.— Roxburgh regarded this species as a native of various parts 
of India, but the Flora of British India gives it As "common throughout 
India, m gardens and as a denizen ; native of tropical America." There 
are two varieties of the plant met with in gardens — red and white flowered ; 
the former only occurs wild or? acclimatised. 

Medicine.— T he Hindus consider it to have cooling properties. The 
pounded leaves arc. for example, applied to bleeding piles, w'hile a prepara- 
tion of the juice with hot ghi is administered internally. Dr. Dymock says 
that in Bombay the leaves arc u*>ed as a Up U,\ \ > buncles (Kdlpuli). 

I. reniformis, Chois. ; FI. Br. Ini., IV., 206. 

Sjrn. — C onvolvulus renifokmis, Roxb . ; Evolvulus kmarginatus, 
Burm. ; 1 pom.«a cymbalaria, Fengl. 

Vein.— Undirkdni, Bomb.; Perretay kiray , Tam. ; Toinuatali, Tel. 

References. —Roxb., FI. Jnd., Ed C.B.C. , 161 ; List of Drugs contributed I 
Calcutta Inter . Ex bib. by Baroda Durbn *, No. ti8 ,- Dymock, Mat. Med. 
W . Ind., 2nd Ed., $& ; S. Ariun , Bomb. Drugs, 94; Lisboa , U.PL 
Bomb., 202 ; Indian Forester, III., 237 ; Gaeetteer , Banda, 82 . 

Habitat. —A procumbent plant with remform leaves and small yellow 
flowers; common in the hotter parts of India in damp places, extending 
northwards to Behar and Rajputana and westwards to the Deccan Penin- 
sula. It ascends the hills to altitudes of 3,000 feet above the sea. 

Medicine.— The plant is described as <T ■ -b^lruent and diuretic { Sa - 
khartpm Arjun ). Dymock remarks that the Hindus administer the juice 
in rat-bite, and drop it into the ear to cure sores in that organ. 

Food.— Used as a pot-herb. 

I. sepiaria, Kotn,; / 7 .s 0 r. Jnd., IV., 209. 

Sjn. — I POM A A STRIATA, Roth.: I. HSYNII, Wall. ; CONVOLVULUS MAXI- 
MUS AND STRIATUS, VaM.; C. MARGINATUS, Lamk C. SEPIARIUS and 
1 M€ E ASSATUS, Wall. 
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Venn. — Ban kalmS, Dkno.; Thali kirai, 1 AM . } Afett a Uti, pur it i tig c 
Tkl.j Tirndali, Mal.j Kasa-tei-kala, biNQ, * 

References Roxb., Ft. Ind., Sd. C.B.C., iM; Rn. J. Long in Agri .. 

Hart. Soc. Ind. Journ., X., at ; Data. & Gibs., homo. Fi., 166 , Rlhoi, 
FI. Andht., 11$ j Garnett errs .—Bombay, II/., 203 ; Mysore & Coorg , J. t 
63 ; Banda, El; Indian Forester, JJL > 237 ; Tnmen, Cat. Ceylon Pi' 
60; Lisboa, (J* PL Bomb., 201. 

Habitat.— A species frequently met with throughout India to Malacca, 
Ceylon, See. The variety- stipulacea — (=s Convolvulus atipulaceus, Roxb. ), 
occurs in Chittagong. 

Medicine.— According to the Pharmacopeia of India, this is presumed 
to be one of the species that yield the seeds known .as Shapussundo : see 
Ipomcea ap. ? It seems more - than likely. howe\er, that Ldl dun ah is not, 
as generally affirmed, synonymous with Snapussundo. 

Food and Fodder.— Eaten as a pot-herb and given as fodder to cattle. 

Ipomaea sp.? 

Vem.—Shapussundo, and by some also Lai dan ah. 

References. — K . L . De, Indigenous Drugs tf India, E6 ; Pharm. Ind., t $ 7 • 
Drury , V. PL hid., J 0 7 , Home Department Official Correspondence 
regarding a New Edition of Pharm. Ind. ; Memo, by K. L*. De, No. 14 . 

Habitat. — Although dried specimens of this plant do not appear to have 
been submitted to any botanical authority for determination, Dr. De 
affirms that it “grows abundantly in the Upper Provinces,” and he adds : 
44 When cultivated in Bengal, it grows equally well. The seeds are sold 
in large quantities in Patna and other markets of the Upper Provinces. 
Each capsule contains three seeds of a brownish-red colour, and studded 
with minute hairs. When soaked in water, they swell and yield A muci- 
lage. The seeds are to be dried in the sun previous to being powdcicd.” 

The above passage practically contains all we know regarding the 
identification or these seeds. Waring, in the Pharmacopoeia, referred 
them to Ipomsea, apparently on the assumption that they were identical 
# with the lal^dana of Mr. T. O. Lahory, but he does not inform us whether 
or not he personally examined either or both of these seeds. If the plant 
that yields the so-called shapussundo be as plentiful as Dr. De would 
lead us to suppose, it is remarkable that it has never been botamrallv 
determined. Numerous writers refer to it, but perhaps repeat in other 
sentences only the statements originally published by Oe, so that during 
the past twenty years nothing further has been made known than is con- 
tained in De’s Indigenous Drugs if India . 

The remark that the capsule contained only three seeds would (assum- 
ing that it is an Ipomsea, of which the writer has some doubts) assign 
it to the sub-genus Pharbitis, whereas Waring presumed shafussundo to 
be the seeds of Iponm cyraosa, R . Sp* and I. sepiaria, Kan., ** which 
have their seeds covered with short brown hairs,” but these species do nut 
belong to Pharbitis. Turning to works on Economic Botany, however, to 
discover references to shapussundo, Roxburgh {PL Ind., Ed. C.BC 60]) 
is found to assign the name shah-puspnd to Ambtrboa (Centaurea) mos- 
chata, DC, Prod., VI., 5-6,7. and Voigt \Hort. Sub., Cal , 424) repeats this 
as sapusund (the Sweet Sultan). B^den Powell [Panjab Products, 3$$ 
& 386) adds to shahpasand the nami of lot ddna as the vernacular of 
Centaurea moschata, and refers these (o the same position with Centaurea 
Behen, Linn. [DC., Prod., Vi , $67), ^hich hd describes as a mild purga- 
tive root imported into India from , Kabul. Stewart gives the name 
shdPiang to Withania coagulana and asgand to W. sommfera. Dymock. 
while discussing the properties of COotaurea Behen, remarks 41 Awsue 
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confounds it with asgflttd,* and also with the root of Physalia (Withania) 
somnifera" (Conf. with Mat hid , //., 14). The writer has read through 
Ainsfie’a account, and is of opinion that he is there describing, as he 
affirms, Withania somnifera, which Dymock himself admits is the true ! 
asgand, though the tubers of an Ipomaea imported into Bombay from Persia ! 
are also sold in the bazdrs as asgand . (See the information given under 
I. digitata above.) 

It will thus be observed that much confusion exists regarding shapus- 
snrtdo , and were it not that the seeds of neither Amberboa nor Centaurea 
would answer to De*s description, the writer would be much more dis- 
posed to transfer that drug to either of these genera than to leave it in 
Ipom&a. It is curious, however, that shapussundo. asgand (Zpomiea), 
asgand (Withania), and Centaurea Behen— mild aperient drugs— should be 
so much confused one with the other, and that Amberboa moschata should 
at the same time be the only plant of the lot that can be said to be met 
with on the plains of India, though of course under culthation only, still 
further that Withania should be the only indigenous Indian plant of the J 
series. Irvina, in his Materia Medica of Patna, docs not allude to sha - 
pussundo , though De specially mentions that city as the market where it 
is chiefly obtained. 

Ipomaea Turpethum, Br.; FL Br. Ind ., IV., 212. ! 

Turpeth Root or Indian Jai.ap. j 

Syn* — C onvolvulus Tcrpeihum. Linn.; Roxk. ; Wight; Hassk. ; ! 
C. ANGERS, Linn.; C. TKIQl’ETLR, Vahl .; I. ANcEPS, R. & S. ; Bl . , j 
Choi*. ; I. TRigUKTKA, R. dr S. ; Spirantmeha TuRp&rmJM, Bojer ; i 
OfERCI LINA TcrPLTHCM, Man.sO. I 

Vern. — Nixoth, tarbud, nukpatar, pitakri, Hind.; Teori, dhud kalmi (or; 
dudiya-katmi ), BkNG.; Ba .a erka. SaN’Tm ; Chita bdnsa (the root in * 
bazars, lurbud , rtisot), Pb ; Xtsha/ar, phutkari, Bomb.; Xishottara, j 
Mah.; Xashntar, or nakotara , ClV ; Tikuri f Dec.; Shivadai, Tam. ; 
Telia teg a da, tegada, Tel.; Biittigadu, Kan.; Trasia-zcdlu, Sing.;, 
Trivnt, triputd , Sans.; Turbund , Arab. 1 

References. — Roxb., FI. Ind,, Ed. C.B.C. , 160. • Kurz , For. FI. Burnt , 
11 . , 21# ; Thwaites, En. Ceylon PI.. 212 ; Dale. iV Gibs., Bomb. FI., ibj ; 
Stewart, Pb. Pl. t #50 ; Trimen. Cat. Ceylon PI. , fa . Ma*on, Burma ana J 
Its People, 7s j , hJh -if. Ft. Andhr ., 174, /■* Rev. A. Campbell , Report 
Ffon. trod. L hut in Xaepur, Xo. 9242; Pna- hid., 1 5*5 ■ Atnsiie,Sfat. ' 
Jnd 11 . , 0 <#2 , O'Shaughnessy, Bong. Dny S°4 . Mood ten Sheriff, ; 
Supp. Pharm. Ind., 34I' ; l’. C. Duff, Mat. *fed. Hind., J21 ; Dy- . 
nun A, Mai . M*d. W. hid , 2nd Ed.. ; ik\ Indigenous Drug* I tuna. •' 
A 4 , S. A*jun, Bonib. Drug\, 94, \ ear-B wk, Pharm , 24* ; Irvine, ■ 

Mat. M*d. Patna, I f A , Home Dept. Crhcuil Corresp. regarding pro* , 
posed Xew Pharm. Ind., 23 *; Baden Poarl 1 , Pb. Pr j '7 ; Atkinson, , 
Him. Dist.. 314? Drury, PI.. 2 <Q ; f.t*boa, C. PL Bomb., 2 $*. 3 * 3 ; 
Bird wood, Bomb. Pr., 5>v; Davie*, T*a*e and Resonr. n if A.- 1 ! . A r o fi- 
tter {export* from Xurpur Ctf AW//* to l.eh dr 1 arkaua), App. i\xi ; 
Giioetteers —Orissa, lh, rfa, Mysore and Coorg, /., 5 * 5 : hanara, 439 , , 
Banda, # 2 ; Agra, lx zv. 

Habitat. — Found throughout India, ascending to altitudes *f 3,000 feet. 
Distributed to Ceylon, South- Ea^t Asia, MaU\a, Australia, a:c. * 

Cultivated occasionally in gardens as rn ernamenta! plant; :t grows; 
well, for example, in the Botanic Garden-', Calcutta. 1 he supply f««r ■ 
medical purposes is, however, dc*rived entirely from thr* wild plant, the 
Surgeon General, Bombay, reports that the plant . « extremely cheap, 
selling at R7 a cwt , | 

Medicine. — Dutt (/fiftJu Afaftria Media*) says of this drug: 
varieties of tr{vrit arc described by most .writers, namely, sveta or white, 

•He wu probably muled by the luh/al which gives a.xan.l is. Hindi fur ’‘white ; 
lichen.” 
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and krishna or black. The white variety is preferred for medical use as a 
moderate or mild cathartic. The black variety is said to be a powerful 
drastic and to cause vomiting, faintness, and giddiness. Trivrit has been 
used as a purgative from time immemorial and ts still used as such by native 
practitioners, alone, as well as in various combinations. In fact this 
medicine is the ordinary cathartic in use amongst natives, just as Jalap 
is among Europeans. The usual mode of administering it is as follows. 
About two scruples of the root are rubbed into a pulp with water and taken, 
with the addition of rock salt and ginger or sugar and black pepper.” 
Roxburgh wrote in his Flora Indica of tnis drug tnat “ the bark oi tne root 
is by natives employed as a purgative, which they use it fresh, rubbed up with 
milk. About six inches m length of a root as thick as the little finger they 
reckon a common dose,” In a separate and more recent note on this sub- 
ject he says, quoting Dr. Gordon : * 4 The drug which this plant yields is 
so excellent a substitute for jalap, and deserves so much the attention of 
practitioners, that I doubt not the following account will prove acceptable. 
It is a native of all parts of continental and probably of insular India also, 
as it is said to be found in the Society and KriendU Isles and the New 
Hebrides. It thrives best in moist snady places on the sides oi ditches, 
sending forth long, climbing, quadrangular stems, which in the rains are 
covered with abundance of large white, bell-shaped flowers. Both root 
and stem are perennial. The roots are long, branchy, somewhat fleshy, 
and when fresh contain a milky ju.ee which quickly hardens into a resinous 
substance, altogether soluble in spirits of wine The milk has a taste at 
first sweetish, afterwards slightly acid ; the dried root has scarcely any 
perceptible taste or smell. It abounds in woody fibres, which, however, 
separate from the more resinous substance in pounding, and ought to bo 
removed before the trituration is completed. It is, in fact, in the bark of 
the root that all the purgative matter exists. The older the plant the more 
woedy is the bark of the root ; and if attention be not paid in trituration 
to the removal of the woody fibres, 4he quality of the powder obtained 
must varv in strength accordingly. It is probably from this circumstance 
that its character for uncertainty of operation has arisen, which has occa- 
sioned its disuse in Europe. An extract, which may be obtained in the 
proportion of one ounce to a pound of the dried root, would not be liable 
to that objection. Both arc given in rather larger proportion than jalap. 
Like it, the power and certainty of its operation are very much a.dfd by 
the addition of cream of tartar to the powder, or of calomel to the extract. 

1 have found the powder in this form to operate with a very small degree 
of tenesmus and very freely, producing three or four motions within two 
to four hours. It is considered by the natives as possessing peculiar hv- 
dragogue virtues, but I have used it also with decided advantage m the 
first stages of febrile affections.” 

About the same time that Roxburgh was examining turbud, Ainslie was 
engaged writing his Materia In die a , and in addition to much interesting 
information derived from other sources, he republished the further facts 
given in Carey and Wallich's edition of Roxburgh's Flora Indie* , in which 
Waltich, Gordon, and Glass pronounce the root " a medicine of very con- 
siderable value as a cathartic.” Ainslie urges that it is in the root bark, 
not the entire root that the medicinal property resides, so that the drug 
may be depreciated by the use of the whole root. Ainslie remarks i *' In 
the valuable Sanskrit Dictionary, the Am*ra Kasha, and also in the Bhdva- 
prakdsa and Rdjanighantu ,* may bd found # many synonyms for this 

• These Mr Colebroke mentions as amongst the best writings of the Hindus on 
Materia Mcdica. 
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plant ; in the last of these the root in question, teori (Beng. 1 , is recom- 
mended as of use in removing worms and phlegm.” " Our present article,” 
he continues, "had long a place in the British Materia Medica (Con- 
volvulus indicus, AUtos maximus), but of late years it has fallen into disuse. 

1 find it mentioned by Avicenna (264) under the name jj £ turbad ; 
but the first amongst the Arabs who prescribed it was Mesue, who gave the 
root, in powder, to the extent of fiom 5* 5**» and the decoction, 

from 5 ** 5 * v - Alston, in his Materia Medica (Vol. II., 530), speaks of 

turbith as a strong and resinous cathartic, and recommended in his days 
in gout, dropsy, and leprosy. The plant is known to the modern Greeks 
by the name of rovpire#.” “ Virey speaks of the root of the Convolvulus 
Turpethum as more drastic than the common Jalap.** Muhammadan phy- 
sicians recognise, like the Hindus, two forms of turbad, a white and a 
black, and recommend that the black should be avoided on account of its 
poisonous properties. 

In India the usage of this drug, apparently, fell off after the ap- 
pearance of O' Shaugknessy's Bengal Dispensatory , where he wrote, while 
commenting on the facts published in Roxburgh's Flora of India, ** we 
have also subjected its properties to careful clinical experiment, and we 
feel warranted in asserting that the action of the medicine is so extremely 
uncertain that it does not deserve a place in our Pharmacopoeia.** That 
verdict was reproduced in Wiring's Pharmacopeia of India , and European 
interest in the drug, from the date of that work, may be said to have died out* 
It will, however, be found (from the selection of special opinions quoted 
below) that native practitioners continue strongly in favour of it, and that 
Dr. Moodeen Sheriff and others think that the adverse opinion held by 
European authorities is largely due to the whole root haring been used 
instead of the root-bark. In thii opinion Merat and DeLens concur, re- 
commending that the roots should be chosen in which the bark is intact, 
“as most of ihe activity of the root resides in that part.** 

Chemistry,— The bark is without odour and has little taste. “Ex- 
amined by M. Bontron Charland, it was found to contain resin, a I 
fatty substance, volatile oil, albumen, starch, a yellow colouring matter, 
lignin, salts, and oxide of iron. The root contains 10 per cent, of resin 
(M. Andouard). According to M. SpirgatU, 'his resin is a glucoside, 
turpethin, C u , O,., like that of other Con lvulace^e, insoluble in 
ether, but soluble in alcohol, to which it imparts a ;rown colour not remov- 
able by animal charcoal. To obtain it pure the alcoholic solution is con- 
centrated ; the resin precipitated by water, ho: led w'ith this vehicle, then 
dried, reduced to powder, digested w ith ether, and finally redissolved by 
absolute alcohol, and thrown down by fiber.” “ Itjs inflammable, burn- 
ing w'ith a smoky flame, and emitting irritant vapours’* ( United States Dis- 
pensatory, 15th Ed , 1770). Accordingly Spirgatis turpethin i's only present 
in the root to the extent of 4 per cent. Under the action of alkaline bases 
it is transformed into turpethic acid (C w H w O,*' and by hvdrochloric and 
other* dilute acids it is decomposed into turpetholic acid vC I€ H K 0 4 ) and 
glucose. {Watts, Chemistry, V.,g2$ m 926)* According to Dr. Dymock the 
flowers are in Western India applied to head in hemicrama. 

Special Opinions, — §” \ly experience of the root of Ipomaea Turpe- 
thttm is much greater now than nineteen years ago. when I s JP°* e oi lX 
in the Supplement to the Phi. •-». of India , pages 340 348* There are 
two varieties of it which ju-e well known in the bazar as sxfcd-turbud, and 
kala*turbud % or, the white and the black turpeth root, respect ivcly. I he 
drug consists of pieces of root and root-bark, and the latter ® cin ^ I* 1 ® 
best and not generally sold separately in the bazar, requires 10 be puked 


MEDICINE. 


Chemistry* 

♦17 


Flowers. 

418 


496 


Dictionary of the Economic 




IRIS. 

medicine. 


FODDER. 

SACRED. 

420 

421 


The Turpetb Root or Indien Jalap* 


out. The roOt-bark occurs in cylindrical pieces, varying in length from 
2 to 4 inches, and in thickness from one quarter to one inch; quilled or 
curved; smooth, but often wrinkled longitudinally; taste slightly acrid, 
and odour agreeable if new. The colour of the white variety is grey or 
reddish-grey ; and of the black, brown. The cut ends of the piece, parti- 
cularly in the white variety, are often covered with some resinous sub- 
stance. The thickness of the bark itself is about a line or two, and the 
bark of the white variety is generally thicker than that of the black. 

The lurpeth root, notably the w hite variety of it, is Quite equal to jalap 
and superior to rhubarb in its action, and preferable to both for having no 
nauseous smell or taste, and for being a very efficient and satisfactory 
purgative when used alone. Its dose is somewhat larger than that of 
jalap, but this is no disadvantage, as long as it is safe and free from nauseous 
taste and smell. The dose is larger only by 10 or 15 grains. As a 
cathartic and laxative, the turpeth root is useful in all the affections in 
which cither jalap or rhubarb is indicated. The best way of administer- 
ing it is in simple powder; but it may also be employed in combination 
with cream of tartar m euqal proportion, and with or without a few 
grains of ginger in each drA<;hm of the compound powder* Hose of the 
simple powder is, from fifty to seventy grains, ami of the compound powder 
from a drachm to nir.tcv grains*’ {Honorary Surgeon Mwtdeen Sheriffs 
Khan Bahadur, G. M> if, C., TnpU>:ane t Madras). ° What is sold as 
black turband has the same structure as the white, but it is of smaller size 
and darker colour*' [Surgeon- Major Dym^ck, Bombay). “ Used as a pur- 
gative by native practitioners’* { Civil Surgeon IV. H. Morgan, Cochin). 

Is a purgative which is very frequently used with rock salt and long 
pepper'’ (Surgeon* Major Robb, Civil Surgeon, Ah medubarf). “The root 
powdered in doses of a drachm and a hall is used as a purgative, but is U s-» 
1 efficient than kdlddAna" (/*f Claes fLspitii Asst Lai Mahomed, Main 
I Dispensary, Hoshangabad, Central Pr?vt nces) 

/ Fodder.-* Cattle will not eat ibis plant, though they greedily devour 
many* of the other species ot Ipomaea. 

5 , Sacred.— -The Hindus oiler the flowers to Shiva. 

! Ipomaea vitifolia, Simt.; FL Br. /*./„ /K., 

Syn. — CoNvm \ i'lls viru-ouus, Lsnn. ; C. anuularis, Linn.s Ipou/fa 

; anoulikih iit/.ts 


j Vcrn,— Howp.; Kva-hirt-kaditr-rtivay, Burm. 

1 References. — A\* vb . f FI. Lid., Ed. (\ H. . Halm, and Gib, , /fond,. 

FI., 1^5 ; A’w tz Far. FI. //., 2f(/ ; Thwaites, Rn. Cr\l'*n : 

| Voigt, Hurt Suh. Cat., j6r ; Indian Forster, IL, 2* ; Hymock, \fa y . 

j M (\l . M r ind,, $f/b ; Jour »j. Agn.-flort Sor. Jnd. {Old Sene*), VJ.,\47f 

Gazetteers — Katun a, 43<? ; f/im. Dt*t., 414. 

; Habitat. — Met with throughout India (except the dry North West) and 

* from Sikkim to Assam, Chittagong, and Burma. Distributed to Ceylon, 
j Malacca, Malay Islands, & c. 

MEDICINE, i Medicine, — bymock say » tin* juk e is in the Koncan considered cooling 

Juice. and is" given with miik and sugar. A Up is prepared; consisting of the 

422 juee, with lime juice, opium, anti Coptic Teeta, which is applied around 

the orbit of the eye in inflammation. 


IRIS, Linn.; Gen, PL, 1IL , 63 6. 

The economic information regarding t6e various species of Indian Iris is 
very nhwut*. It Seems probable that a re-arrangement of the facts here p'*n* 
lished may have to take place when the barar products have been more definitely 
referred to the spruit to whir h they taking. This enumeration may, therefore, 
be aiu'pted more as giving the names of tbR Indian wild and cultivated 
than a*; placing on recoid a satisfac tory statement ol each individual. There 
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would appear to be some six or sf^ven indigenous species: within Quetta three addi- 
tional forms, and in Afghanistan some four or five more. In Davies’ Trade and 
Resources ot the North-West Frontier Ins and Kut (Sausstirea Lappa) are 
confused together. 

Iris ensata 9 Thunb . ; Jour . Linn . See., X VI m% 139 ; Iridea. 

Sjm.- I. Moorcroi-tian \, Wail, 

Vein.— Irisa, sosum . Mini*.; Tesma, BHOTE; Krlshun, unarjal, marjal, 
Kashmir; Begbunuphsha, Phrs. 

References. —Stewart, Pb. PI., 240 g Baissier, FI. Orient V., tvj ; Med, 
Top. Ajmir , 129 

Habitat.— Common on the te mperate North-West Himalaya and Kash- 
mir, in damp places, often grown tn gardens. 

Fodder. — $ “ The leaves are largely collected and employed as fodder 
and bedding for cattle, for thatching, matting, and basket-work in 
Ladak 99 [Surgeon-Major J . E, T . Aitchison t Simla), 

I. florentina, Linn. ; Jour . Soc. Linn., XVI., 146. 

The Iris, Orris Root, 

Vern. — Ir<a t \05un, Hind. ; Bekh sosan, erzS, Kashmir ; Irisa , Pb. ; Bekh- 
i-banfsa, PfkS. 

References. — Stewart, f l b. PI., 241* ; Boissler, FI. Or V. t 137 ; Ainshe, 
Mat Jnd., t*2 x 2S4 ; Btnt. Trim., Med . PI., 27J ; S. Arjun , Bomb. 
Drue;;, 142 ; Murray, PI. and Drugs, Sind, 19; Irvine, Mat. Med., 
Patna , to ; Med. Tnf) . Ajmir , 120 ; Year-Book, Pharm., 1S73 . / fj ; 
Birdwood, Bomb. Pr., *q. ' 

Habitat. — This is the Kuropoan plant so much used in the preparation 
of the swretly-seentcd Otto of Orris. It is said to be sometimes met with 
in Indian gardens. In Kashm.'r this, as also several other species, are 
cultivated, and either wild or onl , acclimatised are frequently seen on 
the margins of fields near water. The w riter collected what appears to be 
this species in Pangf. It is fairly plentiful in the Simla district and in 
Kullu, but always under circumstances that would lead to the suspicion 
of its being cultivated or at most only an escape from cultivation. This 
may probably be the Iris iongifolia mentioned bv Adams ( Wanderings of 
a Naturalist, p. /y6) as seen by him on the Northern Pinjal, though it 
would seem that I. pallida is in many parts r f H e Himalaya also accli- 
matised and may possibly be the sh nil or • ■ of Stewart's Patijdb 
Plants. 

Perfumery. — It is not known whether the natives of India employ the 
tubers of any Iris in perfumery. Hut it is significant that while in the 
Atn-i-Akhari a special chapter fs dexoted to Perfumes, no mention should 
be made of Orris. Presumably the perfume prepared from these rhizomes 
in F.uropc was not known to the Muhammadr.ns of India 300 years ago. 
(Co rtf. with Piesse, Art of Perfumery, 172-174 ) 

Medicine. — There seems considerable doubt as to the identification of 
the irisa root ; in fact, it is not by any means provinl to be obtained from 
this species. Stewart says /r/j.i - is used externally in the tieatment of 
rheumatism. Irvine mentions that it comes to India from Kabul. But 
I. germanica is cultivated in Kashmir and is mer * probably the source of 
the drug mentioned by Stewart than is I. fiorentina. 

I. germanica, Linn. ; Jour. Linn. Soc., X VI., 146 

Syn. — I, DRFLBXA, Knowles t . i Weste. ; I. nrpalbnsts, Wall., in Lindl . 
Bot. Reg., t. SjS, von Don ; ». Viol ace A, Savi. 

Vern. — Bikh-i-battafskoh, Pkrs. ; Irsd f Arab.; Keore-ki-mul, Hind. & 
Bomb. 

Reference*.— Dymotk, Mat. Med. w. Ind. t 2 nd Ed., 793-794 i Bvissier, 
ft. Or., V., 1 39. 
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Medicine. — 0 Orris root is not mentioned by the old Hindu physicians. 
Muhammadan writers mention several kinds of Iris under the names of 
frsd and Susdn, but their descriptions are not sufficiently accurate to 
enable us to identify them with any certainty. From Mir Muhammad 
Husain's account (Con/. Makhsan, article * Susdn *), 1 conclude that 
both the Iris fotidissma, L., the (vpis of Dioscorides and I. pseudoa- 
corus, L., the rtpoKptros of the modern Greeks, are used medicinally 
in Persia. The correct Persian for 1. gertnanica appears to be Sksdn-t- 
dsmdnidnt. The word Susan is said to be derived from the Syrian 
Sdsdnl. Irsd is evidently a corruption of the Greek Iris. M 

Mris root is considered by Muhammadan hakims to be deobstruent, 
aperient, diuretic, especially useful in removing bilious obstructions, it 
is also used externally as an application to small sores and pimples. 
From the large number of diseases in which this drug is recommended, 
it would appear to be regarded as useful in most diseases/* 

•• Indian Orris root differs from the European drug, inasmuch as the 
bark of the rhirome has not been removed ; it is also small and badly 
preserved/* * Bombay is supplied with Orris root trom Persia and 
Kashmir ” (Dymock). 

Iris kumaonensis, Wall; Jour. Linn . Soc., X VI., 144 . 

Sjm. —I. lonoipolia, JRoyle. Jll. t 37 J, t. <yt . 

Vein. — PiJa, karkar , Uama, Pfi. 

Habitat. — An exceedingly plentiful plant on the grassy slopes of th* 
temperate and alpine North-West Himalaya, especially in Lahoul and 
Ladak, and in the Chenab and Ravi basins generally. 

Medicine. — Dr. Stewart states that in (Thumbs the rout and the 
Lewes are given in fever. In parts of Ladak the leaves appear to be 
given as fodder. 

It seems probable that this or the next species is the source of the L>kri- 
pash An bed or pokhdnb* J % which Dymock says is obtained f;om Tibet, 
speaking of the drug Dymock says:— "When soaked in glycerine it 
stains it of a rich reddish-brown. The taste is acr»d and astringent : 
the odour musky and aromatic. The minute structure of the rh./oree has 
a general resemblance to that of Orris root, but numerous stellate rnphides 
are present. The drug is chiefly used as a diuretic. It is also believed 
to be an antidote for opium (dose, grs. 15), 

Fodder.— In Ladak the leaves are said to be used ns 'fodder. 

I. nepalensis, D . IJvn. 9 non Wall ; Jour . Linn . Soc., XV/., 143. 

Syn.— I. decora. Wall.; I. sulcaTv, Wall. 

V era . — Chn l min Jar, sosan, shot*, ehihithi, P». and N.-W. P. Himalav\n 
Names. Madden, in hL account of the HimiLyan C'onife k.e , says th.it 
this species is known in Kum.ion as X>f KamAl (bine l..otiis) rfnd Crinurn 
toxicarium as Chuiui*r Kama l (white Litns) : both he says are foun t 
n«ar temples. I. nepalensis is the XU KanxM in AtsviwPs Uiv\- 
AJayan Oi t*icts. 

Habitat. — A very plentiful plant in Nepdl, extending west to the 
Sutlej and the Reas, and met with i H cultivation m Kashmir, being the 
broad -leaved form often seen in graveyards in the Pan jib. 

I. (Morea) Sisyrinchium, /.inn. ; Journ. /.inn. Soc.. XVI. ; 

«* [ Rons., FI Or., V ., 120. 

Habitat. — Bniudnst/m (Ouetta), Afghanistan. 

Food. — Mr. J. F. Duthie reports that the bulbs of this species arc 
eaten in times of scarcity, 
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Iris pseudacorus, Linn,; Journ, Linn, Soc., XVI. % 140 ; Bom y 

l FI. Or., V.\ 127. 

Habitat. — Europe, Africa, Persia, &c. 

Stewart mentions this plant as seen in and near Kashmir, but is doubt- 
ful of its having been correctly determined. The plant he refers to is known 
to the natives as Krishun imarjal , mirjal, andf was found at altitudes of 
5,000 feet above the sea. That species is not known, however, to be indi- 

f enouslo Kashmir, so that Stewart's plant was much more likely to have 
cen I. enMta. Murray) 

IRON, Balt, Man . Geology of India , III , , 335-420, 


Iron exists in nature m three great classes of ores — { i), as Sulphide, or j 
Iron Pyrites, w'ith the chemical composition of FeS 2 ; (2), as Carbonate ; 
(3), as Oxidk. The first class is not directly worked for the purpose of 
obtaining the metal ; the second and third are consequently those of com- 
mercia importance as sources of iron. The second class of ore, in 
which iron exists as the carbonate, Fe CO a , consists essentially of two 
kinds, namely, those in which the salt is crystalline and little admixed with * 
earthy matter, and those in which a larger or smaller amount of clay is j 
intimately intermixed with the ferrous carbonate. The former class is 
turned spathic iron urc ( sidet ite spathose , sparry ore), the latter generally 
bears the name of argillaceous ore or clay-ironstone, Clay-ironstone exists 
in large deposits in many coal measures, and in this situation is known as 
black-band . The third class of ores in which iron exists as an oxide, 
may bo divided into three sub-classes, namely, (i) that in which the metal 
essentially occurs as anhydrous ferric oxide (Fe.Oj, (2) that in \ 
which it occurs as hydrated forrir oxide lFe,, 0 3 , H 2 £)), and (3) that in i 
which the iron is in the form of ferrous and ferric oxide combined, of which j 
sub-class magnet ii oxide of iron, Fc 3 0 4 is the type. 

The ores of the first sub-class are chiefly known &<>red hermatite and 
specular ores. Bed hematite \$ generally soft and friable, when it is known 
as red ochre or puddlrr's ore , but it also occurs in hard crystalline masses 
called kidney ore, Spe( ular ore is a hard well-crystallized form, of a greyish 
or black colour, and brilliant lustre. 

The ores of the second sub-c’ass most frecuc. ly occur mixed with a , 
large amount of earth) matter, together with » * sidcrable quantities of j 
sulphur and phosphorus. They arc known as b»oa ■/* hermatite, bog-trou 
ore , or limomte. In texture these ores differ considerably from red h.xma- ’ 
tile, lx?ing cindrv or earthy in character, ant' rarely massive. A pure, ; 
definitely crystallized hydrate, called gotiiite, is, however, occasionally fi»und. ■ 
The ores of the third sub-class are known as magnetic iron ore, or 
magnetite . The purest varieties are strong!) magnetic, and often cxlrb.i . 
polarity, when they are known as loadstone. The magnetic iron ores may ‘ 
be easily distinguished from the other oxides by the fact that they give a ■ 
black streak when drawn over a white surface. j 

Iron exists in great abundance in many parts of India, occurring m one , 
or more of the* forms briefly detailed above, and has long been known and 
worked b\ the Natives. The prevailing o- the magnetic oxide, but 
members of the other classes are also met with abundantly. For the fol- 
lowing rcniai ks regarding the mode of occurrence and rjistribution of iron 
in this country, the writer is indc \1 to the admirable and exhaustive ac- 
count of the metal published b) Ball in his Economic C eology, from w hich 
the facts hero given hav£ been main!) compiled. . 

General Remarks.— In the peninsular area magnetite occurs in beds 
or veins, in most of the regions where met amorphic rocks prevail. In 
some places, as in the Salem District ol the Madias Presidency , it 
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is found in immense quantities, whole hills and ranges being formed of the 
purest oxide. Similarly, in the Chanda District, Central Provinces, 
enormous deposits of specular ore are found with which magnetite is also 
present. The abundance and wide distribution of these ores in the oldest 
rocks no doubt explains the frequent recurrence of deposits, and the 
general dissemination of ferruginous matter which more or less characterises 
the sedimentary rocks of all subsequent periods. 

In the submet amorphic or transition rocks, magnetite is known to 
occur in some localities. Also, along faults and fractures both in the 
metamorphic and submetamorphic rocks, very considerable veins of limo- 
nite are to be found in many parts of the country, such as Cuddapah, K ar- 
nul, Manbhum, Jubbulpur, &c. The rich ores of Central India principally 
consist of haematites and occur in the Bijawar or lower transition series of 
rocks. 

In the Vindhyan formation ferruginous matter is commonly dis- 
seminated through immense thicknesses of beds, tinting the rocks it per- 
vades ; but in all localities in which the ores are sufficiently concentrated 
to be workable, the deposits are found in veins, not in beds. 

In certain of the conglomerates, sandstones, and shales of the Gond- 
wana system, concretionary masses of linionite are abundant, while in 
some o( the coal-fields siderite, and day ironstone, altered more or less 
into limonite, occur imbedded in sufficient quantity to be of considerable 
importance. It is believed that this limonite is used by Native smelters 
in all the coal-fields, but the unaltered carbonates are rarely if ever utilised 
in India, the Native furnaces being apparently unsuited for their reduction. 

The next group, or so-called ironstone-shale, is only represented m the 
Damn da valley, and is largely utilised as a source of fron ore in the Rani- 
ganj coal-field, where there is an inexhaustible supply ot readily accessible? 
ore. This ore, which originally existed in the form of black-band or 
siderite, has been to some extent altered into limonite on the surface, but 
deeper it probably exists in its originahronditinn. 

In the next succeeding group, the Raniganj-Kamthi, ferruginous matter 
is distributed somewhat unequal!), in certain parts being scarce or wholly 
Absent, ».n others sufficient to tinge the whole nn‘k. Segregated masses 
and thin lasers of o*e also are found here and there, and are occasional 1 ) 
ut hsed. (3re occurs in a similar way in the following groups of the 
Gondwana series. 

The cretaceous rocks of Southern India, in the Trichinopnlv District, 
contain nodules of iron ore in some abundance, which were former!) smelted 
t«» a considerable extent bv the inhabitants. The Deccan trap includes a 
large amount of iron ore, disseminated for the most part in minute crystals 
of magnetite, but occasional!) met with in nests of haematite, more rarely 
in layers which pass into ferruginous earth or bole. The beds of rivers 
which traverse this trap not unfrequently contain magnetic iron-sand, which 
m : ght be collected in sufficient quantity for the requirements of Native 
furnaces, but rarely is so, owing to the brow n hematite described below 
being generally more readily obtainable in the same localities. 

Scgregatecf bands frequently occur towards the bases of beds of laterite, 
which are often prolific sources of an easily worked brown h;em;itite. and 
sometimes contain a high percentage of metal. These latenlic ores have 
been worked by native smelters in various localities, and at Bepur m Mah- 
bar, and Muhammad Bazar in Birbhum, they have been utilised by British 
Companies. , 

. Lastly, detrital ores of sub-rccent ng# occur in many localities, derived 
from the breaking up of the above deposits and front superficial accu- 
mulations of ferruginous matter. These being in general easily obtained 
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and more or less soft and decomposed, are frequently preferred by Natives j 
to the harder and more refractory ores in situ, which are more difficult 
both to mine and reduce. < 

In the extra-peninsular area the principal sources of iron ores are the \ 
tertiary formations; hut in the North-West Himalaya, and also frequently ! 
in Afghanistan and Burma, there are considerable deposits in the older | 
metamorphic rocks. j 


Iron, Mallet, Geology of India , IK ( Mineralogy ), 28, 49, 50, 59. j 

Fkr, Fr % ; Eisen, Ger. ; Ferro, ltal. ; Hierro, Sp. J 

Vtm. — Lohd, lohah , lohd ckur*~\ron filings, kheri— steel, £irr"* bloorn or ' 
ball of iron, star ** iron lu rnac<;, from iron furnace, kargnha-*\xcsn 

furnace tongs, sansri^hon tongs, Hind. ; I^ohd, lahu, Bexg. ; Lokho nda, ! 

Mar.; Levu, Gvz. ; Irumbu , Tam.; Inumu , Tel..; Kalina, Kan.; 

/rumba, Mai. ay.; Dun, thtin , Ri rm.; Yakadn, Sing.; Avam, lobam, ; 
lnnha, Sans. ; Hadid , Ar*h.; Ahan, Vers. '• 

References. — Ba den Po iced, Pb. Prat., 1-10, $3, 66 » Atkinson, Him. Dist . , ! 

262-290 ; kconomic Geology, Hill Districts, A r .-W\ P , Allahabad, ; 

Matou, Hurtful and its People, ^>5, 7 29 ; Oldham , Yule's Miaou to Court ] 
of Ava 3 46 ; Balfour, Cyilof., II., 371 , Pep. on Iron Ores. Bfc., ■ 

of Madnn Presidency ; Hunter, Statistical Acct of Assam (f£;'y), /., . 

21,231, 2*0, 299, .ifio ; JI , 210, ; Hooker , Himalayan 'Journals, J/., 

JtO; Ain-i-Akbari, Blvchmann's Trans., 40. 1 13 ; Gladwin** Trans., II , 

42 , 126, 1J9, 170; Phann. Ind., 164 ; Amdir. Mat. Ind., / , S22-*2j ; • 

Moodeea Sheriff, Stiff. Pharm. Ind., lit ; 1 C.Dutt, Mat . Med. Hind,, 

4* : Fleming, Med. J 7 . M Drugs as in As. Fes., XI. ; Rnyle, f'rnd . Pcs., J ; 1 
Hope, Sate on the Ir^u Industry in India ; Gtrt>t. of India, D.pi. of 
Kt venue an,i ( otnnterct \ Ho. 6. Slept. ih73,I).ft. a* F: name and O-m- 
mrree . Ho. 2^99, August 4th. ifiAj ; Molezwarth, AV/c fix Iren Manu f a<- 
ture by Pm ate h tiictpnse, August i*ith, thhj ,* R. C. Von Scl.vcar*, Pep. 
an Bengal Iran IT./rii, Oi t . ieAi : Trade and Nav. Pep*. Madras; 1 radt • 
fr Navigation Sta*i d: s of British huha ; “ Pioneer,’’ Jan. 2<th. 1**1 ; ‘ 

Gciit'tterr* — MvvorcMC uirg, 429 ; Orissa, II., 6 S, App. III., Byvt- 
bay, IV., 130 ; V., 10, 124; 17 . ^ n ; VUI , 90, 91 ; .V., jO ; .1 I.. 1*4; A V., \ 
tQ; Punjab — Amritsar, 44, Gurgaan, l 3 ; Gurdasfiur. g HoG.ijrpur, , 

I rj t Shabpur, 1/3 , Peshawar , 24; »Y.-H\ P , /., 5* ,* Madras Manual of 
Administrati'jnt. II., j*. .i7, 3*\ //.< , Bengal Adm. Pep. it Mi,), t ?< • . 

Forbes, Settlement Ftp. < ahntl.i (i+jj ) ; Central Prov. Adm. Pep. i ; 4 64- 
<^5 )» 5 ; ; 1 is' f f'7\ 7 S' , District Manuals — Mad*a± ; - 

ctapah 4b; Tri,hinopt.lv t +. A; O.wrAaMr*, fj. 23 ; Set tic mi nt Ft po*t$.— 

Central P twiners :—ChanJ<u 4 , r-^5, If 3, * Damoh, A* ; Cpffr G>u i.i- 
v cry, 41 ; Jubbulfmc ^7/ Xaepnr [f;>ppl.; '~t ; Raipur. 7 ; haugor. 3 • 

Punjab; — Dcra Ghnoi Khan, 7; Deni Isu.ail Khan, 7; Hagura, 9; 

Ho.diungatnin, it ; A\-H\ P. Oudh ; — K a Upon, 17 ; al*o man,- pass- 
ages in the publications of the Geolagt al Survey ar.dm the Journals 
of the Asiatic Sec if i v cf Bengal. 

Occurrence, See. — Mr. F. R. Mallei, Superintendent the Goclogi- OCCURRENCE, 
cal Survey of India, has kindly furnished the following account of the 44I 
regions in which Iron is found and of the manufacture of the metal in 
India: — 


Iron has not been found native except in mrtcoiiie*. and, very rarely • 
in volcanic rocks. It forms, however, an essential const; t.unt ot out a 
hundred minerals, although only a few of these arc utilised for the extrac- 
tion of the metal. The most important ofe c i e as fellows, the percentage 
of iron they contain when pure being indicated by the figures : - 

Magnetite, or magnetic protose^qm oxide ; 7- 4 1 he bhick sand 

which is smelted in many pari India consists of aijgnetite, with, \er\ 
frequently, a varying proportion of titaniferous iron. Hirwatit, . or red 
htvmaftte, scsquioxide ;#7o o. Lmsonite, o throve: h.nn.ititc. h\drous ses- 
muoxide; 5q q. Ordinary laterite ;s an impure earth) vanct\ om his ore. 
Siderite, or. sfathic iron, carbonate, 4$*;: clay-ir . nstoui . a'gu!ac*ons 
iron ore, is an impure variety of the casbonate Black- band is a carbon- 


Magnetite. 

442 

Haematite. 
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Llmonite. 
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Siderite. 
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sceousi clay- ironstone. /Imenite, or titiiniferous iron , an ore allied to 
h&matite, but having a portion of the iron replaced by titanium, may also 
be mentioned, although it is of comparatively little importance. 

MANUFACTURE. 

Native methods— Iron.— In former times the manufacture of iron by 
native methods was widely practised throughout the various provinces of 
India, but within the last few decades, and more especially during the la«t 
quarter of a cenUiry, since the opening of railway communications, the 
competition of English iron has done much to i urtail, and in many cases 
has entirely extinguished, the native outturn. A long list of places might, 
however, be given, in which the manufacture survives. 

According to the method most usually adopted, the furnace, which is 
built of clav, is some three or four feet in height, more or less, although 
the dimensions vary very considerably in different parts of the country. 
Both the exterior and interior are more or loss conical in form, the circu- 
lar cross section at the bottom being greater than that at the top. Near 
the bottom in front is an orifice which is stopped with clay while the 
furnace is in blast, and through which the bloom is removed at the end of 
the operation. Clay tuyeres are inserted near the base which convey the 
blast from two skin bellows, worked alternately, so as to keep up a con- 
tinuous stream of air. The fuel used is charcoal, and no flux :s added 
with the ore. After the furnace has been brought to a sufficiently high 
temperature, the ore, sometimes in the form of natural sand, but more 
commonly after having been pounded to small fragments or coarse powder, 
is sprinkled in at the top, in small quantities at frequent intervals, and 
alternately w ith a sufficiency of charcoal to keep the charge nearly level 
with the top of the furnace. From time to time during the operation 
(which lasts sc\cral hours) the slag is removed through a hole which is 
then stopped with day. .When such ^quantity of ore has been added :.s 
will produce a bloom of iron of the si/e proper to the furnace used, the 
blast is stopped, the orifice opened, and the bloom removed. It is a pasty 
mass of malifiMe iron containing a good deal nf intermixed slag, which is 
removed ns far as practicable by immediate hammenng. But before use 
the ir*»n need* further refining by re heating and hammering, a process 
which is sometimes carried out more than once, and which serves at the 
same l, me to bring the iron into more usable shapes. 

In some cases the refining is done by the smelters, but very commonly 
they cut the bloom almost m two halves, to show the quality of the mass to 
the purchaser, and sell it in that stale, the refining being done by others. 
The expenditure of f harcoal is very great in proportion to the result oh- 
ta-ned (according to Mr. Ball, as much, sometimes, as 14 tons of fuel to 
1 ton of finished iron), and a large quantity of metal remains in the slag, 
so that the process is an extremely wasteful one (thus it is stated by Mr. 
Heath that in the Salem district magnetite, containing 72 per cent, of 
metal, yields only 15 per cent, of its weight ba|fr iron). At the same 
time the iron obtained is generally of very good quality, and were it not 
on account of the convenient forms in which English iron can be obtained, 
the Indian product would have less difficulty in maintaining its position 
amongst the native smiths. On account of this competition, and also *rom 
increasing scarcity of fuel, “one finds ’* jfas remarked by Mr. Ball) “the 
iron smelters in many regions the hnrrl**$t worked, but poorest, amongst 
the population. The iron is sold at a high \>r\< e, but the bulk of the 
profit goes to the tradeis through whose hands the metal passes, lhc 
amount of iron produced bears but a miserable proportion to the labour, 
lime, and material expended ,f 
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Although the method most commonly adopted approximates, more or j 
less closely, to that described above, wide variations from it are in vogue 
in some regions. Thus, in Manipur the tuyeres are inserted at the back of 
the furnace, while in front, and opposite to them, is a roughly scim-circular 
aperture some nine inches across* The products of combustion pass out 
through this, the chimney above being merely used for feeding in the ore 
and fuel, so that the furnace is practically an open hearth (/?. D . Oldham % 
Mem, G. S. /., XIX , *40). At Puppudoung, in Upper Hurma, the furnaces 
are worked with a natural draught only, no Udiows being used t IV. T . 
Stanford % Jovrn. A . S. Ii. % XXXI , 21 9). In Kathiawar the furnace, accord- 
ing to a not very clear description, is rectangular in section, and horizon- 
tal instead of vertical {ffacob, Sel>x. R>c. Gait, Bomb., XXXVI/., 467). In 
birbhum, as observed by Dr. Oldham, in 1^52, the furnaits were of un- 
usual capacity, and produced pig iron, which was reduced to a malleable 
condition by subsequent refining Kei. Govt. Bengal, VIII.). Con- 

trary, again, to the practice in India, the smelters of the WVijrri hills add 
limestone as a flux {A. V ere hi re, 7 cur. A . .V. /?., XXXVI. , pt, II. > ji >. 

The bellows also vary greatly in their form and size. For the smaller 
furnaces, a pair, each made from a single goatskin, arc most frequently 
used, while those employed for the larger are sometimes made of bullock- 
hides. Some forms are worked by hand, while m others one ur two per- 
sons stand with one foot on each billows, and transh-r their wc*ghl alter- 
nately from one to the olhtr. 

Stf.rl — The proofs by wh : « h the Indian steel, known as t voofr, is pro- 
duced, ha*- been desird*\l b\ -cu ra! wi iters. The Salem d. strict in M< dras 
used to boom of the mo^ important n n*r« a s of production. and Mr Heath 
has written a yery clear account of them* l hod employed 1 7 ' urn. R \ . As. 
JSV., V. f jv'). The iron, whan is smelted f-om magnetite in the usu.J way. 
is refined by repeated heating-* ami hammerings, and eventually formed 
into bars measuring about 1 inch* s y 1} x h I hese are cut into small 
pieces, a number of which, aggreg.it mg fi >rn half a pound to two pounds m i 
weight, are p.u ked clos* Iv m. a i nv. sble, ?ogt the! with a tenth oart by ! 
weight of dried wood chopped small ; the whole is covered over with ore 
or two green leaves, and the mouth ot tin' crucible filled up with tempi 7 ed 
day, rammed ir. dose. As soon as the day is dt . from ju to : 4 crucibles 1 
are built up, m the foirn of an arch, m a sniai .urn aw. which is i gl ted, ■ 
and the blast lo pi up for about 2 \ hour* ; the cruubh s are then r emo\cd. 
allowed to cool, broken, and the cakes of st.ol. whuh have the form of ’ 
the bottom of the cmoble, t iken out. \Vm:n the ins on h. is be* r, per- j 
feet, the top of the case is covered with str,«e radiating from the Centre, j 
The cakes are subsequently heated for several hours at a temperatirc -list I 
below their melting point, and turned ov* t m the cuncnt ot air trom the i 
bellows. I*hc object o! lies tr< atrnent, in Mr. Heath’s «»pin-on. a - the -.Inura- . 
tion, by oxidation, of the excess of carbon wh.di the cakes eontrun, and • 
to which they o\\i; their eomparativdv low 1 using p one. When this 
operation is completed, tin cakes are hammued out otto short s:> \\\ bats, ■ 
in which state the it eel is M»ld. 

The rnu'iblt 1 are I enu d of a nhaci. .y “ rtd loam.'* mixed wth a ■ 
large proportion of ch .rrul » un-husk. The ’wxd used is that o: tin Cassia . 
auriculata, and the leaves tine* of th« Asclepias giRantea. or. 't s U - h are . 
not procurable, those of the Cwnvolvulus launfoiia Lcttsomia elliptica, : 
Wight], # " 

It appears that in some rases th ' bhwnts produced in the ordmr.rv ■ 
iron furnace, afkr refining in the usual way. are Miftjcientiy steely f**: em- 
ployment in the fabrication ot 1 dgrd tnnN. w let h tre tonqured by p ung'rg * 
them while hot into watir. A Mtely r.m thus made in the Jabalpur d:>irut . 
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is produced from a highly manganiferous haematite (Rec. G • S . XV J 
tor ; P. N, Bose « Ibid., XXL, 88). But in the district of Darjeeling similar 
iron is smelted from magnetite containing no manganese {Mem. G. S. I., 
A L f 6/) m 

English met hods.— Numerous attempts have been made to manufac- 
ture iron on the English system in India, but nearly all of these have been 
unsuccessful and have been long since abandoned ; one of the chief causes 
of failure being the difficulty in keeping large furnaces supplied with charcoal. 
In 1833 a company was formed, with works at Porto Novo, in South Arcot, 
in the Salem district ; and at Beypur, in Malabai. Pig-iron was smelted 
from the Salem ore, part of which was sent to England, and commanded a 
good price for conversion into steel ; a large quantity of it was n^ed in the 
construction of the Britannia and Menai bridges. Excellent sice! was 
also produced at the Indian works, and iron was smelted at Bey pur ; the 
company, however, appears never to h.ive paid a dividend, and the con- 
cern was a steadily losing one. Al*>ut 1S55, the Uirhhum Iron works 
Company commenced operations, and produced pig-iron * v f good quality. 
But from various causes the works were financial)) a failure. I he Ku- 
maun Iron-works were started in 185/, and afti r many va .ssitudes ended 
like the preceding ventures. About ihoi \votk> wtn* commented at Bar- 
wai, in tne State of Indore; but, when the pieparatu ns f.*r smelting wo: 
nearly complete, it was decided to abandon the project. In >S*n, or the re- 
abouts, works were established at Nahun, in tlie Punjab State fit Sinn ur. 
The enterprise, however, has not hitherto proved a tinanual succe-s, cm mg, 
chiefly, to the long distance and bod roads over which the ore has to be 
conveyed from the mines. 

In all the attempts noticed above, charcoal was the fuel used, or pro- 
posed for use. In 1875, howvor, an txpirinn ntrri trial was made, to 
determine whether the rich ir>»n ores of C handa could be smelted on 
a commercial scale wi:h the coat riyjM/d in the same distri* t. '1 he ex- 
periment was not successful, the failure being attnbutid mainly to the in- 
ferior character of the fuel, and its unsuimbditv to the purpose in hand. 
About the same time ( 1 74. > the Bengal Iron Company commenced opera- 
tions at Bar ik..r, in the Ramganj Coal-field. The ore employ <1, uhnh 
was obtained from the surface* in the: neighbourhood of the works. on ms 
abundantly in the ironstone shale group of ihe Damuda (< oal-beatiug) 
series. In these rocks the ore forms bands ,iml nodules of clay-irum tone, 
but near the surface this has been altered into an earthy peroxide, partly 
hydrated and partly hematite. It was this altered form which was smelt- 
ed, the fuel used being mainly coke made from coal raised near the winks 
and in the Karharbari collieries. For flux, limestone obtained at Eat hut e 
hill, and at llansapathar, a few miN s further oil, was employed. Alto- 
gether the company produced 12,700 tons of pig-iron, but it was com- 
mercially unsuccessful, and stopped work in 1879, Three years later the 
concern v as taken over by Gove rnment, and placed under the manage- 
ment of Ritter von Schwartz. One blastfurnace was rc-startcd on the i**t 
January 18S4, and is still in active operation, the outturn of pig-irw up to 
the end of 1 8^8 being 30,616 tons A second blast furnace, on an improved 
type, has lately been erected to meet the Increasing demand for pig-scon, 
and arrangements have been made to sn^edt about 15,000 tons during the 
official year 1889-90, and 20,000 in the yiar following. The annual con- 
sumption of n.g-iron in the foundry h at present ghoul 2,000 tons, the cast- 
ings being chiefly pipe*’, sleepers, bridgc-|»iles, ornamental work, railway 
axle-boxes, and agricultural implements. To Ritter von Schwartz belongs 
the credit of having been the first to shot* that iron can be |succcssful».t 
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smelted in India on European principles." The Bardkar Iron Works were 
again sold to a Company by Government in 1889. 

IRON ORES OF INDIA. 

Madras. 

Travancore.— Iron is, or used to he, * melted in this district, the ore 
apparently being obtained chi i v from the laterite. The outturn, however, 
was not very great even -'ure than forty vears ago, the taluk of Shen- 
kotta being the only one in which any considerable quantity was produced. 

Black magnetite sar.d is cast upon the beach, at frequent intervals, in 
enormous quantities, along the coast of South Travancore, the source of i 
which is at present unknown. j 

Tinnevetli.— I.ateritic ore and magnetite are both found. The ore j 
that has been used in the native furnaces is magnetic ironsand, from j 
which also steel has been product d m the village of Vanga-colum. j 

MaJu*a. — I-atcritu: ore occurs in abundance, and there are traces of : 
considerable srrulting having been earned on formerly, but the Industry ! 
is now quite extinct. ! 

Puduk ittiii. Magnetite has been noticed near Ma'lampatti, 19 miles 1 
N.-W. by N. from the ch ef town os the State. j 

Trichinopt'li. — Ferruginous nodules from the cretaceous r< ck< were - 
utilised at some former period, but no iron is made m the district now a- i 
days. *’ | 

Coimbatore, — Iron is. i*r used to be, smelted from “ black sand." ! 

A if girt //.//«. — 1 1 * rr.atitc ami magnetite arc fob rably .tbundant, form- | 
ing short, irregular bands or in the gmiss.the former being tar the , 

more common at the surface; but ih«s may be due to atmospheric alteration 1 
of magnetite. The comparat.ve scarcity of fuel renders it improbable that 
these ores could be utilised. 

Malabar. — Iron ores arc abundant, the prnnpal beirg magnetite and' 
latcnte. The former occurs in the lorpi of bands through the tnetam orphic 1 
strata, and of btaik sand ; hi re, else u he: < . the sar.d being produced by 

the degradation <»t the bar.did form of ore. Iron has been produced on a 
considerable scale, t>ic ore being obtained, and a*so smciliu. in the taluks 4 
of Kunmmaad, Shernaad. WaUuwanaad, Krraar: and Tetr.efpuram. In 
1854 tlure were ovir ion inmates in operation, w* ih were of a larger size *. 
than those commonly used m India, some being as much as ten feet ;n 
height. Nearly a ton 01 ore is said to have lx*en the charge, from which, J 
in round numbers, »rom 2y> to 4<'tdfc of metal was obtained. At the date 
mentioned, the quantity of iron produced yearly in thedi^rU wasrsti-. 
mated at about 47^ tons, but these figures ^ em very small, considering 
the number of furnaces in blast. The Bf ypur works, previously alluded, 
to, were situated m tin. Malabar <1 strict. 1 

South Ktui tra . — Iron ore > said to be abundant. \ 

Salem. — Ore exists m inexhaustible quantities. It occurs in the form 
of numerous beds fin the metamorphu rucks), some of which are 50 to 100 
feet thick and may be traced for miles The o*v cons’ of magnetite in- 
terlaminated with quart/., the n laiive proportion of the two minrrajs vary- 
ing greatly ; in the richest parts as rmu h as ««*vcn nghths is magnetite 
From the degradation uf such t\ Is magnetic ironsand has been formed 
in abundance. The beds which aie most important in extent and richness 
are those belonging to tlv four follow ing group*. : — 

isf— The Godumullay group, K an<l N.-E. of Salem. 

2 nd ~~ The Ttillamullay-Kolymullay group, 
jrrf— The Singiputtv group. 

4 * 11 — ‘The Tirtamulfay group. 
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Excellent iron is produced in the Salem district, but, as in so man) 
other parts of India, the outturn is decreasing, partly from the growing 
scarcity of charcoal, and partly from the influx of English iron. The 
manufacture of steel has been described on p, 503. The ore smelted at 
the Porto Novo Iron-works was brought from Salem. 

South Arcot,— Ore is abundant, and has been smelted in a very large 
number of villages, more especially in the taluks of Tnnomalai and Kalla- 
kurchi. The manufacture of steel has also been carried on. 

North Arcot . — About the )e.ir 185s there were 86 villages where smelt- 
ing was conducted. The ore principally used was 44 black sand/* but solid 
ore (magnetite?) was raised in many" places. It is said that ore was 
mined 44 in every taluk. ** 

Chingafpat.—\i:if;i\vt\tQ is stated to exist inconsiderable quantity in 
the hills near the town of Chingalpat. 

NAlore . — Numerous beds of magnetite occur in the schistose gn» iss 
near the town of Ongole, and in the hover part of the Gundlakamma 
% alley. Hicinatite schist has been noticed in the Chundi hills. Iron usid 
to be smelted in the district, but the industry appear? to be now extinrt, 

Kadapah and Kartiul. — Iron ore h pretty generally distributed in flu- 
rocks of the two format. ons named after th» ^e districts, but Tli.it which b 
worked is in the Kadapuh serifs, where it occurs m layers among the bed*., 
or in veins, strings, and nests. The finest occurrence m the Gunns gui! 
ridge, south of Karn.il, which is seam* a! with great \«*ms of very pu r o 
specular iron. Rich deposits also 00 ur south-* ast of Ramulhota; l.-u 
there are numerous other local. ties in both districts where mining is 
carnrd on, the ore being generally haemat te. 

Ananttf »/r.~Iron is said to be abundant, the ore being, in part, at 
least, of the same character as that in Heliarv 

BAhirv . — in the Sandur and Copper hills to the west of the chief 
town of the district 44 the supply of splcnd.d Iwrmatitc on: is absolute :\ 
unlimited.’* It occurs in a senes of bands tm erst ratified with schist and 
Contemporaneous trap belonging fo the Dharwar series. T hr old irc»n t- 
• dustrv is, however, nearly extinct, owing mainly to the srarr tv of fuel. 

Similar ore also occurs m piofusion m the 4 * Penner-I Jaggan band '* of 
the same rock>, which passes, in a sou>h-east to north-west direct. on, 
through the districts of Uellarv, Lingsugur (m Haiderabadi, and Kaladgi. 

Kistna — Iron has been worked in the old collect orates of Guntur and 
Masulipatam, now amalgamated in*othe district of Kistna. The principal 
localities are in the Guntur taluks of Datchapah, Timmarkatt*. and Nar- 
saranpett. and the taluks of Jaggiapctta, T.rwar, Gallapali, and Pent.i- 
pand in Masulipatam, 

Godavari, —Iron ore (limonite and hmmatite) occurs in large quantity, 
distributed through the sandstones of Gollapili, Tripaii, and K.ijani alien- 
dri ; but it is only worked in a few localities, and on a small scale. 

Vita%**patam. — Iron has been manufactured m numerous places, hut 
little definite information appears to be available respecting the ore-? 
The zamindiri of Jaipur has been one of the principal seats of the-industry. 

Gan jam . — Although iron ore is believed to exist in this district, no 
smelting operations arc carried on there at present. 

Mysore. 

Ashtagram division. — Ores, which are in f large part magnetite. nrC 
abundant in manv places*, but the number of mines i*v not very gre at. 

Bangalore division. —Roth iron and steel are produced, the ore h™ nn ~ 
pally used being ** black sand.” Chinaputam has long Ixscn celebrated tor 
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the manufacture of steel wire, which has been sent to remote parts of India ! 
for the strings of musical instruments. j 

Nagar division,— Here iron and steel are manufactured, “black ' 
sand” being the ore chiefly employed. In the Sh.imoga district iron o**es j 
are worked in some parts. In Kadur, they are largel) obtained and snmiied j 
along the hills cast of the Baba Biidan, and those round O brans. Ore, 
probably hrematite, is largely developed in the hills near Chitaldrug. 

In Mysore, as in so n. my other parts of India, the outturn of iron has 
greatly diminished during tne last few decades. 


IRON. 


IRON ORES. 
Mysore. 


H \idkr \bad. - Haiderabad. 

Haematite occurs in profusion in the “ Pennar-H aggar: band’* of Dhar- 1 453 

war rocks, which traverses the Lingsngur district , as noticed tinder Bt llary. J 
Fairly rich beds of magnetic iron have been found nine to the j 

south-east of the town of Khamanut, and a very large and important band 1 
of the same ore occurs close to the S’.nganmi coal-field, in tl.'* >an:e district j 
{Khamanut). Haematite :s ohta.nable about four mdes north of the field, j 
The co-existence of such rich orts, coal, and limestone in the *»me ne j h- 1 
bourhood naturally suggests Smg.'ir'n; as one of the louibties in India} 
most favourably circumstanced for the manufacture of iron on huropean ! 
nr inn pies. { 

Smelting has been carried on extensively, in native fu»naccs, in the j 
parganas of Kallur and Anantag.-s. Hu.maftr, titamb r-.u>, ;r<;nsand, i 
and yellow and red ochre are staled to **• < ur in U"arung:tl. ' 

Steel-making has been rarr.ed on at ^evcr.d villages ; n J* U;a)ida!, h ut j 
one of the most celebrated pl.v e*- for its manufacture Konasamundram j 
in Indor , 12 miles south of the Gt»dri\.v: and 2 ^ from the town of Xirnial. I 
Accounts wr tten some titty \»mis ago -tale that rrost of the outturn was j 
bought by dealers imm Pits* a who t» tv-!* d to Kuna^arnuiidram for the ; 
purpose, and that the steel was usid n making the celebrated Damascus J 
sword blade* 5 . Two kind** <4 iron were »«ed ir. it- product on— one from j 
Mitpalli smelted from “ sronsaluI t ,, or from Dundurti, reduced from mag- j 
net ite occurring disseminate thnuigh ^r.« <s and mica schist, and the other * 
from Kondapur smelted from an on* “found amongst the iron clay’* ; 

(lateiitc?: : three parts of the fo^m-T w^re tinpio* <1 to tw«- of the latter. j 

A boundless supply of the abo\e ores is said be obtainable. j 


Central Provinces. 

Bastar.~ Iron ore is said to occur, in immense quantities, on the P>eJa 
Dila, and in the valley of the for *.\;ig river ; also less p>nt*udv towards ; 
the North-Western boundary. The quality is good, but it little worked,} 
as the demand is insignificant. ! 

Sambalpur , — “ Iron ore is found in nearly al! the zamindar.s and Garh- 1 
pit States It is most plentiful and of the best dcstr ption in Rarakhoi.'* j 
The metal has bet n smelted in some quant. ly Kudderl uga, >0 miles ( 
north-east of Sambalpur. from altered magnetite. O res obtained from j 
the Barak a r group, and, k ss frequently, from the Upper iHmgir) sand- j 
stone are used in other place? . • 

Bildspur .— Ores are to be found in many places, although they arc j 
rot worked in any considerable scale. ! 

Raipur.— Wry rith ores 1 *. t abundantly part-, espiu.Vly ir the 
DAundi-I.oMra zammd.iri, and the fcudnbvy -tale of Kh.drdg.ir, where * 
considerable number* of furnaces are at work. The .Mm'mldrs? of | 
G a midi, Thakurtcla, and Worarhand, and the St at,' ot Nurdg.ion, also 1 
contain orc$ which are worked in some places. Tho.se princpaliy used ; 
are hamiatit-e and laterite. ! 
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IRON ORES. Chdnda. — This is one of the most remarkable districts in India, con- 

Central taining “ enormous and splendid accumulations of ore ” which occur 

Provinees. principally in the mctamorphic rocks. Harmatite is the most abundant, 

and furnishes all the supplies for the native furnaces ; but magnetite and 
limnnite also occur. The most noted localities are: Lohara, where 
haematite of extreme purity forms an entire hill jths of a mile lone, jt oo 
yards broad, and 120 feet high: Pipalgaon, near which there is an 
I enormous amount of similar ore; Dewalgaon, in the vicinity of which there 
is a hill 250 feet high, composed in large part of h&ma'tite; Ratnapur, 
where a very rich lode of brown iron ore, 40 and 50 feet thick in places, has 
been found ; and Dissi, the lode near which is of haematite and magnetite. 
Immense deposits also exist at Gunjwahi, Ogalpet, Merapur, Bh.anapur, 
and Mcndki. The unsuccessful attempt to smelt the Chinda ores with 
the coal of the same district has been already noticed. 

Bctlaglutt. — ' The iron industry is very near extinction, although a few 
furnaces still struggle lor existence in the Baila, Kim, and Bhdnpur zamm- 
ddris. Ore from the latcritic rocks is that chiefly used. 

B hand dr a . — The ore commonly smelted in this district is lateritic, and 
the metal produced from the mines at Agri and Ambdghari in the par- 
guna of Chandpur is said to be of excellent quality. About the middle 
of the century 160 furnaces were at work. 

Mtigpur . — Ore of good quality is reported to exist near Mansar. 

Mandla .— Latent ic ore is used, the best iron being, it is said, produced 
from that obtained near Ramgarh and Mowai in the Raigarh Bichnia tract. 

Scant. — Iron is stated to be produced m Juni and Katangi. 

] Chhindudt a.— Lateritic ore is known to exi^t. 

Nimtir . — Some ores of poor quality have been noticed to the south- 
east of Barwai and near Punasa. 

// os ha rig t bad. — In the area occupied by transition rocks to the north, 
west of liarda and south of the Narbada, haematite has been worked >n 
several places, 

Xarsmgkpur . — Tendukhera has long attracted notice owing to the 
•excellent quality of the iron manufactured there, which is said to com- 
mand a highvr price than any other iron made in the Narbada valley. 
In 1830 a suspension bridge over the Bias river, in Sagar, was opened, the 
i iron for which had all been smelted in native furnaces at Tendukhera. The 

‘ ore is an earthy mangamferous h.ematite and limnnite, and the good 

{ quality of the iron has been attributed to the ore being somewhat cal- 

j careous (the gangue being partly limestone), which produces the same 

} effect as would a purposely added flux. . The quality may also be due, in 

i part, to the manganiforous character of the ore. It appears that part of 

! the iron that is produced is converted into steel, by a method different from 

that practised in Madras. 

j Jabalpur.— \um exists in immense quantities in this district, both in 
the transition rocks and in the laterite. The ore m the older series is 
! mainly haematite, in part manganiforous, while that in the latcritic form- 

j ation is limonile. The transition ore* are worked in several places, and 

j iron is still smelted on a somewhat considerable scale in the distuct. Oan- 

I ga» is perhaps the only spot where magnetite is raised. At Agaria and 

j rartabpur there are whole hills of schistose and micaceous hematite, con- 

taining only traces of phosphorus and lulphur. The micaceous variety is 
mined in preference to the other from being softer. The Janli mine, how- 
ever, is the most extensively worked in the district, the ore, being an 
ochreous haematite, is easily extracted, And probably has been found by ex- 
perience to be easy of reduction. " Olpherta’ metallic paint ” is made tom 
the Janli ore by grinding it to an impalpable powder, 
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At Mangeli, Mogdla, Gogra, and Danwai in the Ix>ra ridge, a manga- IRON ORIS, 
niferous haematite is worked, the iron produced therefrom being a hard Central 
steely kind used for edged tools. Tne iron smelted from the Agaria, Provinces. 
Partabpur, and Janli ore is much softer. Manganifcrous haematite also 
occurs in large quantity at Gosaipur, where limomte is also found. 

The laterite ores occur in beds near the base of the formation, and con- 
sist of rich pi soli tic limonite. They are obtainable over a wide area to the 
east, north, and south-west of Marwira, the Kanhwdra hills being especi- 
ally rich in such. The laterite ore used to be smelted on a considerable 
scale, but of late years the mines have been abandoned. 

The opening out of the U maria Colliery has recently directed attention 
to the advantages north-eastern Jubalpur possesses for the manufacture of 
iron on European principles. Magnificent ores, pure limestone, and coal 
are all comprised within a comparatively small area. 

Central India. Central India. 


Revmh*— The broad band of transition rocks which traverses this State 455 
parallel to, and south of, the river Son, is known to contain iron ore, which 
is also believed to exist in the coal-measure strata. 

Bandelkand.— The transition rocks, which occupy a large area in the 
ft ate of Bijawar, in some places contain abundance of rich haematite. 

It is worked on a considerable scale, Herapur being one of the chief 
centres of production. 

Gvalior . — Iron ores occur most profusely in the transition rocks which 
extend over a wide tract to the southward of Gwalior Fort, The mines at 
Santan, Maesora, Gokalpur, Dharoli, and Banwari are described as ex- 
tremely rich, the ore being schistose and more or less ochreous haematite, 
which is manganiferous at Santan. Haematite is also worked at Ray- 
pur, Pdr hill, and Mangor, while magnetite is obtained at Gokalpur and 
Girwai. All the above mines are within 10 miles of Gwalior, except those 
at Pdr hill and Mangor which are at a somewhat greater distance. The 
ores are said to contain only traces of sulphur, and no phosphorus. Limo- 
nite occurs at Binaori, fiaroda, Imilia, Gunjari, and baron, villages 
between 45 and 80 miles from Gwalior. But the ore is inferior to the 
anhydrous kinds. 

About so miles to the north-west of Gwalior l‘>3reis a forest, which 
it is estimated would, without replanting, supply fuel for an outturn of la 
tons of bar iron a day for a period of 900 years. 

The mines of Bdgh (about 60 miles west-south- west of Indore) have 
long been celebrated. They are in the transition rocks, the ore being 
haematite. 

Indore , Dhdr , and Chdndgarh. — The same rocks are exposed near 
Barwdi, and cover large areas in the Dhdr forest and north of Chind- 
garh. Rich deposits of haematite occur in connection with them, some of 
which are found along fault lines, while others are surface accumulations 
derived from the older rocks. 

Alt Rajf>ur*—Somt ore has been observed in the metamorphic rocks. 

Bombay. Bombay. 

North Kanaro. — Ore (apparently* lateritic) occurs in the Sahyddri range. 450 
. Dhdfwar Formerly, when fuel v»as plentiful, much iron was smelted 
in the Kappatgudd hills. 

Kaladg 1.— The h«ematifk, occurring in the Dharrear series, has already 
been noticed in connection with the Bellary district. 

Belgaum. — Iron was formerly smelted in several places, but the manu- 
facture is now extinct. 
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Goa . — Iron ore is found at Biga, Satire, Pernetn, and especially in the 
District of Zambaulin. 

Sawantwdri and Kholapur — Iron is (or used to be) produced from 
(apparently latcritic) ore. 

Ratnagiri .— The metamorphic rocks are said to contain magnetite or 
haematite near Mdlwin. Later i tic ore is also found in the district, and 
formerly was largely smelted. 

Sdtara *— Lateriuc ore has been utilised here also, but, apparently, on 
only a small scale. 

Surat*— Iron ore is said to be found in the Balsdr and PArdi Subdivi- 
sions. 

Rewa Kdntha . — Iron seems to have been once worked on an extensive 
scale along the western limits of the district. Near lAmbughoda, Limodra, 
and Ladkesar large heaps of slap still remain. Nfear Mohan, in Chhota 
Odaipur, a bed of haematite, of limited extent, occurs in the Nimar sand- 
stone. 

Punch Mahals* — At PAlanpur, in Godhra, ore of considerable richness 

is found. 

Kaira and Ahmadabad — Heaps of slag, in certain places, show that 
iron was formerly produced. 

Kdthiawdr*— Even fifty years ago the manufacture of iron was in a 
moribund condition, and to-day there is not a single furnace in blast. In 
the west, the laterite yielded very rich ore, while the ironstone bands, near 
the top of the Omia \ jurassic) beds, were utilised in the northern part uf 
the peninsula. 

Cutch . — Here also the industry is extinct. Much of the ore formerly 
used was derived from the haematitic laterite of the sub-nummulitic group. 

RwriJTAN'A. 

Sind .— Almost the only ore hitherto discovered, in sufficient quantity for 
iron-making, is in the passage beds between the Kirthar and Ranikot 
groups, north-west of Kotri. Masses of magnetite, and bands of red and 
brown haematite, more or less pure, occur, however, in considerable quan- 
tity, in many places. The scarcity of fuel in Sind renders the rarity of 
iron ore of little importance. Large deposits of iron ore occur, in several 
places, in the Arvali (transition) rocks. Some of these arc situated m 
Marwar, Ajmere , Bundi , Kota, and B hart pur, 

Mevwdr.— A promising bed of limonite exists near Gangar, which is 
worked to some extent. 

Jaipur . — Large Quantities of ore have been raised at Karwar, near 
Hindaun, but the workings are now abandoned. 

Afcvar* —The mines at BhAngarh still produce large quantities of on*, 
and are now the only source of supply for the numerous furnace* in the 
Alwar territory. The ore is a mixture of limonite, magnetite, and manga- 
nese oxide. The old and extensive mines near RAjgarh are no longer 
worked, but the deposit extends in a regular belt for a distance of oyer 
i| miles, and has an average width |it ; i* said) of 500 feet; the ore consist- 
Ihg chiefly of rich haematite and limonfce. 

Pa njA|. 

Bannu .— »The hills 25 or 30 miles south-east of Bannu are reported to 
contain hxmatite in abundance. The iron produced from it is in great 
demand at KAtabdgh. 4 

Peshawar * — It is said that iron is smelted in PcshAwar, and other neigh- 
bouring place*, from ore (magnetic iroftsami?) obtained from Bajaur. 

Jhelam**~ Haematite is abundant in the Kot KcrAna Hills* 
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Birbkum Iron used to be made on rather a large scale, the kacha, 
or crude, metal unlike that produced in other parts of India, resembling 
pig-iron, from which pakka 9 or refined, iron was produced by a sort of 
puddling process. The ore used in the Btrbhum Iron- works Company’s 
furnaces was obtained from beds near the base of the laterite. 

Bhdgalpur and M onghyr. —Some smelting has been carried on in 
both districts. 


Gyd * — A rather laige deposit of magnetite has been found in the Bard- 
kar hills, which has not been worked, although iron has been made trom 
other ores. 


Hawtritegh .— Furnaces are numerous in the vicinity of the Bok&rs and 
Karanpura coal-fields, where ore from the ironstone shale group is used. 
Magnetite from the metamorphic rocks is also smelted in places. 

Afdnbhum . — A portion of the RAniganj coal-field, noticed under Bard- 
win, is situated in Mdnbhum. Magnetite exists in both the metamorphic 
and transition rocks, but not in very great quantity. Ilmenite occurs also, 
and the excellent quality of some of tne native- made iron has been attri- 
buted to the presence of this mineral in the magnetic iron-sand used, in 
the furnaces. In places along the line of disturbed junction between the 
rocks just mentioned, there are veins or lodes of red and brown haematite, 
the latter sometimes in great abundance. Other deposits, again, are in 
close relationship to the Dalma trap. 

Singhbhum.— As in Minbhum, nests of very pure haematite occur in the 
Dalma trap dyke. The ores smelted are chiefly from ferruginous schisls, 
and from the laterite. The most promising ores, however, are to be found 
in a number of lodes or veins in the transition rocks near, and west of, 
Chaibasa. Some of these are manganiferous. 

Lok&rdaga.— There is a remarkable abundance of ores in the Palamau 
subdivision, which includes magnetite »n the metamorphic rocks; black- 
band, limonite and haematite in a well-defined zone of ferruginous shales 
in the BarAkar group of the Aurunga coal-field, and to the north of 
Balunagar ; and, thirdly, red and brown haematite in the laterite. The 
magnetic ores are not very important, and the lateritic ores, although plen- 
tiful and of excellent quality, are found on the tops of lofty plateaux, where 
they are practically almost inaccessible. The Bar&kar ores, however, are 
botn favourably placed and abundant, and excellent crystalline limestore 
occurs in the immediate vicinity of the coal-field. There is some doubt 
about the quality of the coal, but should railway communication with the 
district be established the position will probably attract attention as a site 
for iron-works. 

Tributary States.— In the Tributary States of Chutia Nagpur iron 
smelting is carried on to some extent. 

Darjiling . — A valuable bed of extremely pure magnetite, with some 
micaceous haematite, occurs in the metamorphic rocks near Sikbhar, about 
5 miles south-east of Kalingpung. The magnetite has been smelted on a tri- 
fling scale, and is said to yield a steely iron suitable for making kukris and 
bans . There is a strong ferruginous, band in the tertiary sandstones of 
I.oh.drgarh hill, from ivhich an immense supply of ore might be obtained ; 
but it is of very indifferent quality. ' 


Assam. 
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Assam. 

Khasi-Taintia /fills. — Iron used^ to be made in the Khdsi-Jaintia 
hills, but tne manufacture has completely died out. The ore employed was 
a titan if erous magnetite, occurring in tne form of minute grains dissemi- 
nated through decomposed granite. The soft friable rock was raked into 
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a narrow channel with a rapid current of water running down it. and the IBM ORBS, 
heavy ironaand caught by a small dam, while the lighter particles were 
washed away. After further purification by re-washing, the ore was nmm 
smelted, ana yielded an iron which, after refining more than once by re* 
heating and hammering, was of excellent quality. 

Ndga Hills .— In former times nodules of clay-ironstone, occurring in 
the tertiary coal-measures of the Ndga hills, were smelted for iron, and 
durirtg the most flourishing period the outturn must have been very 
considerable. As long ago as 1841 the manufacture was all but extinct, 
and has, for many years, been wholly so. In some localities impure limo- 
nite is very plentiful in the Sivdlik strata, but the ore is of poor quality. 

Manipur,— In more than one locality in the valley of Manipur, a layer 
in the alluvium, occurring a few feet below the surface, is utiltsecl as a 
source of iron. The clay, which contains smalt pisolitic nodules of limo- 
nite, is washed to separate the latter, which are afterwards pounded and 
smelted. Titaniferous iron ore is said to be obtained in some of the 
streams. The peculiar furnace used in Manipur has been alluded to 
previously. 

Burma. 

Upper Burma.— A very large proportion of the iron used is smelted in BURMA, 
uw? country around Puppddoung, an extinct volcano about 30 miles south- 463 
east of Pagdn, ferruginous concretions, occurring in the tertiary strata, are 
employed as ore, ana the iron produced is of excellent quality. The fur- 
naces are peculiar in being worked by a natural draught only, no bellows 
being used. Iron is also smelted at Maldu, a good distance north of 
Shue-bo-myo. To the west of Sagain, for miles of the Irawadi,rich haema- 
tite is said to abound. 

Iron ore is reported to be very plntifu! in the Shan States, and within 
the last year, the occurrence of an enormous deposit of haematite near 
Sengaung in the vicinity of Myit-ngc, in the Shan hills, has been brought 
to notice. 

Pegu. — Limonttic concretions in the newer tertiary strata in eastern 
Prome furnish excellent ore, which was smelted on a considerable scale 
prior to the British occupation of the province. 

Tenassertm.— East of the Sittaung the ore usually met with is magne- 
tite, which often occurs in thick beds or lodes ; » ut specular iron is also 
found. The lower ranges of hills to the east of Shue-gyin station are 
said to contain abundance of ore. | 

Between Maul main and Tavoy seventeen localities have been noted } 
where iron ore occurs in the hills of tertiary strata. The best locality, how- | 
ever, with respect to auanttty, quality, and position, is one near Tavoy. 1 
On the right bank of the river, opposite the town, runs a range of low hills . 
at a distance from the river varying from i& to 3 miles, and extending ! 
to a distance of 5 or 6. These' are said to be formed almost entire!) of • 
magnetite, the supply of ore being inexhaustible. j 

dome 10 miles south-west of the town of Morgui, there is an island, ! 
comprising a hill about 200 feet high which is said to be formed of iron ore. 

A similar island is reported to exist 4 miles «o ihe southward of the first | 
mentioned. Magnetite and haematite have been noticed on an islet 
between King anaTawlang islands. Limonite is stated to occur in some 
abundance at Podan-or. 

# Andaman Islands. 

Within the last few years haematite has been discovered at Rang-u- Andaman 
Chdng, a place some mifes south of Port Blair i but it is not very ahund- 
ant, and is mixed with too much quartz and pyrites to be of any value. “4 
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GENERAL SUMMARY OP PROSPECTS OP IRON MANU- 
FACTURE. 

The following summary by 8fr <3. Molesworth, written to 1882, may 
be here quoted m entirety, giving, as it does, the unbiassed opinions of a 
careful and competent expert * 

“It appears to me to be doubtful whether iron manufactured from 
charcoal will be produced at rates sufficiently low to compete with English 
manufacture; but if practicable, it must be combined with a very perfect 
and well-organised system of forest conservancy in a district capable of 
producing timber of a qtutlity eminently suited for the manufacture of 
charcoal fit for smelting operations, at a Jow price; and the timber must 
be in a position near the iron works, as charcoal is bulky and consequently 
expensive in carriage, and the expense of carrying ore and flux to any 
great distance would be very great. Abstracting the information which 1 
have given above as bearing on the economic manufacture of iron, I arrive 
at the following conclusions s— 

in the Pani&b and Sind the scarcity of fuel is an insuperable obstacle. 
In the North-West, after a patient trial, iron manufacture has not been 
successful, and Mr. Bauerman reports against the probability of success. 

In the Central Provinces, Jubbulpore and Chanda afford very fair 
promise of success. 

In Central India the Gwalior rron-field may possibly be successful ; 
but the absence of coal and the distance of the forests militate against 
success. At Berwai the failure has been without a fair trial, but the late 
enhancement of the price of fuel renders its success doubtful. 

At Rewah there appear to exist elements for success; but works in this 
district would natural!) be combined u'lih the Jubbulpore works. 

In Rdjputana and Bombay Presidency the scarcity of fuel and com- 
petition with England appear to preclude the establishment of iron-works 
on a large scale. 

in Bengal the Bengal Iron Works appear to hold out promise of suc- 
cess, but other localities in that district, so far as they have oecn examined, 
do not appear to hold out any such promise. 

In Onssa the coal is too poor to hope for success. 

In Assam the ore where abundant is not sufficiently rich, and in the 
coal measures where it is rich, it is not in sufficient abundance. 

In the Nizam’s Dominions the ore and fuel are not in juxta-position 
so far as is known at present. 

In Madras the scarcity of fuel prevents the utilisation of most valuable 
ore. 

In Burma there appear to be elements for the production of iron, but 
the market will doubtless be limited. 

Taking all these circumstances into consideration, we can only, in the 
present state of our knowledge, assume three centres as the probable fields 
for iron industry on a targe scale by the agency of English capital, vis.:— 

/if— The Bengal Iron Works, 

and— The Jubljulpore District, 

jrd— The Chanda coal and iron fields.” 

Iron Works and FouNDRies.-fMr. O’Conor, in his Statistical 
Tables for British India, 1888-89, Rive* a list of forty-seven iron and brass 
foundries, of which eight arc in Bombay, three in Sind, five in Madras, 
seventeen in Bengal, one in Lower Burma, Iwp in the North-West Pro- 
vinces and Oudb, and eleven in the PanjAb. Of these the most important 
arc the Barrakar Iron Works, and Burn and Co.’s Iron Works in Bengal, 
the Byculla Iron Works, Bombay, and the Iron Foundry and Ship-bthJd- 
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ing Yard, Rangoon. The total number of persons employed is stated to be 
between 12,000 and 13,000. 

is needless to enter into a consideration of the multitudinous 
methods of application of this invaluable metal which do not in any note- 
worthy manner differ in India from those followed in other countries. The 
methods of utilisation of the chief ores and salts wilt be found detailed 
below* 

TRADE. 

The trade in iron and steel may be considered under two headings— I, 
Internal, II, External. 

I. Internal. — T he total rail and river transactions in iron during the 
past year amounted to 49»37> | 35 maunds, valued at *<2,22,60,226. The 
largest exporters were Bombay with 17,65.925 maunds; Calcutta with 
13.57,136 maunds; Madras seaports with 5,67,77 V maunds ; and Karachi 
with 5.02,873 maunds; Bengal with 1,64,770 maunds; and Bombay Pre- 
sidency with 1 ,47, 551 maunds. The largest importing centres were Bom- 
bay Presidency with 10,42,159 maunds ; the Panjdb with 7,08,147 maunds; 
Bengal with 6,90,450 maunds; the North-West Provinces and Oudh 
with 6,16,118 maunds; Madras with 4,47.911 maunds; Rijputana 
•**d Central India with 2,61,185 maunds; and the Central Provinces 
with 2,38,117 maunds. 

The coasting trade returns for the same year differentiate Indian and 
Foreign iron* The imports of the former amounted to 16,400 cwt«* valued 
at R 99.561. The largest importer was Bombay with 8,701 cwt., value 
R44,7l8; followed by Madras with 3,744 cwt., Bengal with 2,143 cut., 
Burma with 921 cwt., and Sind with 891 cwt. Of the? Bombay imports, 
6,553 cwt. was received from British Ports within the Presidency, 1,115 cwt. 
from Goa, and about 1,000 cwt. from Kathiawar, Kach, and the Gaekwar’s 
Territory. Madras received its supply almost entirely from Bengal and 5 
Bombay; Bengal was supplied altogether bv other British Ports within 
the Presidency ;Sind received nearly the whole of its supply from Bombay, 
and Burma from Bengal. The exports coastwise for the same year were 
returned as 32*634 cwt., or nearly aouble the imports, from which it may 
be assumed that the period of most active trade '-eirly corresponds to the 
time of returning the trade figures. Of these, B* .ba'v is shewn as having 
exported 30*915 cwt., 11,879 which was desir ed for Sind, and must 
have been on its way at the time of compilation of the import figures. 

The coastwise trade in foreign iron and steel during the same year was 
much larger. The imports 01 iron amounted to 262,455 cwt., value 
R 1546*255. The largest item of this amount was the import into Madras 
94*270 cwt. Bombay followed with 74414 cw t.. * hen Sind with 39,855. Burma 
with 31,641, and Bengal with 22,275 cwt - Of the Madras imports 60,128 
cwt. was derived from Bombay, 21,720 cwt. from British Ports within the 
Presidency, and smaller quantities from Bengal and Burma. Nearly the 
whole of the Bombay imports were derived from other British Port* within 
the Presidency, Those of Sind with the exception of a few cwt. came 
from Bombay* those of Burma from Bengal. Bombay, and other British 
Ports within tnc Presidency, and those of Bengal from Madras* Bombay, 
Sind, Burma, and British Ports within the Presidency. 

The export table for the sam vaar again, probably f.»rthe same reason, 
shews a considerably larger trade, amounting to 352*094 cwt., valued at 
R 1 9,20, 1 68. Ofthi* a yew large proportion, vis. m 244.1 14 shipprd 

from Bombay, chiefly to British Ports within the Presidency, Madras, Ka- 
thiawar, and Sind. 

The coasting trade in steel is unimportant, the imports in iS 38 -$o 
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HaIOWARI 4ND CUTTLlRY— R 

lS75*7^ 47.53.3^3 

1876*77 to 1880-81 45.96,710 

1 88 1 -8* to 1885-86 77»o6.77o 

1866-87 *•••••*•« 86,53.973 

1887-88 1 .09.39.396 

1888*89 • * * * • • • * • I* 10,22*046 

Machinery and Millwoek— R 

1850-51 to 1854-55 4,81,100 

1855-56 to 1859-60 ••••••• 52,08,990 

1860-61 to 1864-65 • •••••• 61,40,630 

1865-66 to 1869-70 73.32.130 

1871-72 to 1875*76 • 90/36,214 

1876-77 to 1880-81 78,59,004 

1881-82 to 1885-86 ....... 1,36,56,374 

1886- 87 1,37,14,591 

1887- 88 • •.»•••«• 1 ,80,^*2,178 

1888- 89 • ••»*■••• 2,31,68,714 

Railway Plant and Rolling Stock— R 

1871-72 to 1875-76 48,44,664 

1876-77 to 1880-81 95,93.112 

1881*82 to 1885-86 1.48,79,824 

1886*87 • • • * • ■*•• 1,43.51.244 

1887*88 . 2.57,76,029 

1888*89 2,49,32,389 


To the above figures must be added the raw and manufactured metal 
imported by Government, which represents a considerable sum and has 
largely increased during the same period. In the year under considera- 
tion these imports were as follows : — 

Cwt. R 


Iron * • 

Steel . • 

Railway plant, &c.« 
Machinery, &c. • 

Hardware and Cutlery 


288,611 18,30,488 

20,464 I.53.44S 

... 74.9 *.809 

... 5,61,664 

... 7,72,367 


A review of the above figures reveals the fact that during the past eighteen 
years the imports of iron have doubled, both .n quantity and value, while 
those of steel have increased more than fiftee.. f»mes in quantity, though 
only four times in value. The imports of Hardware and Cutlery have 
increased in value more than twice in the same period, while those of Rail- 
way plant and rolling stock have increased r ive times. The development 
of the imports of machinery from about 5 lakhs in 1850-51 to nearly 2\ 
crores in 1888-89 is a startling testimony to the enormous advance made 
by steam power in India during a period of less than forty \ears. Though 
the above facts point to increased mercantile and industrial activity and 
prosperity, they at the same time accentuate the fact that no practical 
development in iron-making has as yet been m'ide in India. As already 
shown, in the Barakar works and elsewhere, an important industry might 
be created, but up to this time the production of Indian metal is limited to | 
trifling quantities of cast iron,— and that, rot withstanding the fact the j 
Government and the public require and import close on a quarter of a | 
million tons of iron and steel yearly, without including the enormous j 
amount imported as machine railway plant, &c. In connection with j 
this subject it may be noted that the increase in cost of all machinery, j 
railway plant, and other manufactured iron from freight is very large, j 
This is well shewn in a series of tables recently compiled by Mr. E H. j 
Stone, Assistant Secretary, Railway Branch, Public Works Department, j 
shewing the cost of the material for one mile of single track, of the several j 
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! forms of permanent way in India. One of these may be taken a$ an <* 
j ample. The cost, free on board at the port in England, €>f th* mater 1 
| required for one mile of single track of a permanent way 5 feet 6 incln 
gauge, with flat-footed steel rails 8oIb per yard, on cast Iron bowl sleeper 
is £$ 020-8-1 1. The charges for freight and insurance on this amount t 
£318-1-4, and the landing charges in India to R655, making the t*.t; 
cost delivered in India, converted to Indian currency with exchange u 
6 d. to the rupee, £31,835. Further, the cost of carriagcof the material b 
railway for every too miles is shewn to vary from £goo to £1,858 accord 
ing to the railway on which carried. These figure* plainly shew th< 
possibilities of Urge profit . supposing that as good rails as those manufac 
tured in England could be marie in India at anything like the same price 
On this subject Mr. Stone has kindly furnished the following note : — 

4< Assuming that the cost of production would be the same, the induce- 
ment to the capitalist would be that he could sell rails at the same profii 
as his English competitor, plus an enormous extra profit represented by 
the cost ot carrying the English-made material So India. In other words, 
if the quality were in both cases the same. Railways would buy of the In- 
dian firm if they could get rails delivered at a lower rate than they could 
get them delivered by the English firm. Hence the Indian firm could 
charge am thing they liked, provided their charges were something less 
than English charges plus carriage to India. In the English charge , 
there is of course a good profit to begin with,— the profit to be made b\ 
saving cost of carriage is extra profit. From these notes it would ap- 
pear that, with good and experienced management and a possibility t f 
obtaining good fuel, the inon industry in India ought to be capable oi 
enormous development. 

Analysis or Imports.— The total imports of iron during the year 
under consideration were made up as follows : — 


Okscription. • 

Cwt. 

Old iron for ra-oianufactur. . . . ! 

Cast (pi*) ; 

7*7*9 

»3«.5+* 

Wrought — 1 

Bar 

Angle, bolt and rod 

Sheets and plates (including tinned plates) . 
Galvanised (other than wire) . 

Hoop 

Anchors, cables, and kentledge . 

Nails, screws, and rivets .... 

Wire ...... 

* Beams, pillars, and brntgeworlc . 

Pipes and tubes ...... 

Rice bowls ...... 

Othrr manufactures of wrought or cast Iron 

I»235,8t4 

442**60 
486.655 
360,603 
*i»,s89 
25.957 
| » 44*064 

1 t, 6 i 6 
455*768 

444,76® 

61,848 

76,108 


* 6,573 

3 , 47 * 74 * 


63,43,693 
2 1/>7»*43 
3 ^ 74*633 

6.15*03® 
3 , 8 m .594 
* 4 * 44» < )44 
1 , 20,692 
33 . 40 . 27 * 
33 * 04 ^ 
4 * 99 * 9 * • 

9.09,583 


Out of the total, 3,715,081 cwt. came froim the United Kingdom, 262436 cwt. 
from Belgium, and smaller quantities from Germany, Ceylon, Sweden, the 
Straits, and Austria, named in order df importance. 

'Jhe old iron was obtained almost Entirely from Ceylon, tne cast iron 
altogether from the United Kingdoms the ©th8r descriptions almost en- 
tirely from the United Kingdom and Belgium. 

Of the total Bombay imported 1,630,152 cwt. ; Bengal, M 7*» 934 c S; t- ; 
Madras 444,088 cxvt.; Burma, 270,827 Cwt, j and Sind, 184*7$* ‘ cf * 
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haps the greatest increase has taken place in galvanised iron* and piping 
and tubing* The former is now largely utilised for roofing sheds and 
workshops in the plains and residences in the hills. The increase in the 
latter has been brought about by the constant progress of waterworks and 
drainage schemes in m unicip al areas. 

Of the total imports of 1 3 7, 108 cwt- consisted of "hoop** which is 

now largely replacing iron hoops for afl purposes, markedly so for binding 
bales of cotton* 8tc. Of the remainder 32,201 cwt. consisted of “ cast steel, 
and 373*070 was returned under the miscellaneous heading of “other sorts.” 
Here, again, as in iron, the United Kingdom was tne chief source of 
supply, contributing 456,550 cwt. out of the total. Belgium came next with 
77,976 cwt., followed by Germany with 7,063, and the United States, 
France, and other countries with small and unimportant quantities. 

The chief importer of steel was Sind, with 212,595, followed by Bom* 
bay with 165,476 cwt., Bengal with 136,160 cwt., Madras with 21,065, 
and Burma with 6,092 cwt. 

The hardware and cutlery came almost entirely from the United 
Kingdom, which furnished an amount valued at 899,23,931, out of the 
total of 110 lakhs. Austria, Belgium, Germany, and the Straits Settle- 
ments contributed to the value of 83,26.873, 82.45,31 8, R 1,55,408, and 
81,12,404, respectively. Bombay imported to the value of 852,97.815; 
Bengal, 831*59,111 ; iBurma, 812,05,248; Madras, 89,03,773; and Sind, 

'^he^maehincry and mill work came almost entirely from the United King- 
dom. Bombay imported Ri,i2,o>i63of steam machinery and RSi, 222 of 
other sorts; Bengal, 810,89,867 of the former and 87541.3*1 of other sorts 
(coffee, tea, sugar, agricultural, &c., &c., machinery) ; Madras, Burma, and 
Sind smaller amounts. 

Practically the whole of the railway plant was supplied by the United 
Kingdom. Bombay imported the greatest proportion, vis., locomotive en- 
gines and tenders, to the value of 838,60,878 ; carriages and trucks to 
860,23,427 5 materials for construction, &c., to 897,08,678. Bengal import- 
ed locomotives, ffcc., value 840,244 ; carriages and trucks, value 8,264,071 ; 
and materials for construction, &c., value 828.75,378. The imports into 
Madras, Sind, and Burma under this headim consisted almost entirely of 
materials for construction, and were unimport “ t. 

The re-export trade is inconsiderable. In .* c year under consideration 
the re-exports were as follows * — * 

Iron, 306,041 cwt., value 88,39,505 ; steel, 2,753 value R 28,39s ; 
hardware and cutlery to the value of 844$»799 • machinery and null work 
to the value of Ri, 06,161. 

The largest importer of re-exported i r on was the United States with 
102,660 cwt., followed by Italy with 80,560, the United Kingdom with . 
40,138, China with 36.654, Persia with 1 and other countries with . 
small amounts ; 257,566 cwt. was exported from Bombay ; 45*437 * rom j 
Bengal ; and small quantities from Sind. Madras, and Burma. 

Of the re-exported steel, 1,038 cwt. went to Arabia, 75* cwt. 1° Aden, 
431 cwt., to Persia, 222 cwt. to Turkey in Aria, 188 cwt. to other countries 
(ufienumerated), and 101 cwt. to the Omt«-d Kingdom. Nearly the whole, 
viu, 2*719 cwt.. was shipped from Bombay. ... 

The re-exports of machir^v went almost entire'* to the United King- 
dom and Australia, but 5m.... quantities were also despatched to the 
Straits Settlements, Cetfon, Arabia, and other countries. Of this. Bombay 
exported to the value of 857*3*1- Bengal, 831,65b, Burma, Madras, and 

Sind small quantities. , . 4 . 1 

The comparatively large re-export of hardware and cutlery took place : 
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almost entirely from Bombay to the United Kingdom, the but Coast of 
Africa, the Straits Settlements, Persia, and Turkey in Asia* 

Exports.— The exports of Indian iron and ironwork are naturally, from 
the very backward state of the iron industry in the country, very small and 
unimportant. 

In the past five years they have been as follows ; — 





Hirtfwtr* 

Machinery 


Iron. 

and 

and 




Cutlery. 

Millwork. 


Cwt. 

R 

R 

R 

1884-85 •«•••«. 

5 . 7 ** 

SO. 44 * 

4 *. 7<>7 

3,107 

IS85-86 • . a • 4 • « 

8,4*0 

S9.,'3 

70,877 

*3443 

f 886-8 y 

7*3*9 

61,901 

; 6j,95J 

3.137 

i88y-88 « • « . • • 

5*373 

47^18 

67,086 

878 

1888-89 

6,406 

62,170 

«.6o9 

«.757 


There is no export of steel. 

The above figures have been enumerated, not so much for the value of 
the trade, which, indeed, is almost unworthy of anything but a passing men- 
tion, as for the sake of comparison with the large figures cl the import 
trade. It is unnecessary to go into a detailed account of the ports export- 
ing and receiving these small quantities, but It may be mentioned that 
Bombay is the largest exporter, and that the trade is almost entirely with 
small eastern ports. In the case of hardware and cutlery, however, the 
United Kingdom in 1888-89 imported goods to the value of £36,014. 

Iron Oxides, Ball , Geology of India , ///., 416 . 

Veni.— Rutt or impure red oxide of iron ^L6hika-aang, UbhJ-ka-gA, mand&r ; 
Hind. i Lohuf-gu. lohdr-j hangar. Bing. ; lufkhan-dhdcka-katai, Mar.j 
Lak dnu*aang , Guz. : Ayach-chenduram, irumbu-ckittam, Tau. ; Jnapa - 
«, ayashindmramu, 1 kL. ; Khabbanada-kitti , Kan. ; Jrumbuk- 


ehittam , 

kitam, Malay. ; Sinpiyd, tdmtnyA, *«n*A*» ran***, nv**. ; raeeaan- 
kittam. mallokodd Sing. ; Hand Aram , Saws. ; Kkabsul-hadtd, ndfari- 
nut-hadid , aanjdrui-hadid, Arab. ; Zange-dhan, chirk*- than, r»w 
dhan t aangttre-dhan, Pxrs. 

Rod ochre hirmji, Hind. 

Yellow ochre It dmraj, Kaldimdti, HlNO. 

Magnetic oxide of Iron, or \o9jArAonB'—Ckamak-kd-patthar, ihamak, Hind. ; 
Miqndtis, migkndlis, hajrulmighndtis, Arab. } Sange-dhanrubd, sangt- 
ckamak , Pass. 

References.— Pharr*. Ind., 366 , 36 y ; Ainslis, Mat . Ind., 6*1; Moodeen 
Sheriff, Sapp. Pharm. Ind 140, >4* i V* C. Dutt, Mat . Med. Hind., 
46-34 ; Met (inn. Dyes and Tans, Beng 32, 3 j, 66, 91 ; Buck , Dyes and 
Tans, N.-W. P; 4* ; Balfour, Cyclop. U.,p$. 

Occurrences.— Iron ochre, consisting of the earthy varieties ot the 
haematites, occurs abundantly in India, as a necessary consequence of the 
wide distribution of iron ores and laterite. The following localities, however, 
are mentioned by Ball as the sources from which it is principally obtained : 
—Madras,— Trivandpuram in Trichinopoly, various localities in the Nn* 
ghiris: Bengal,— the RAjmaha I and Kharakpur hills : Central Provinces,— 
Madnapur and Thakurtola in Raiptir, the Salilikri hills in Balaghat, 
Jauli in Jubbulpore, and generally in the Chanda District : Bombay,— in 
several parts of Cutch : Sikkim : Bufma,— the banks of the Tavoy and 
East Tenasscrim river. , . 

Magnetite is also very generally distributed, £3 will have been observed 
.from the account of the occurrences of Iron. Iron rust is collected and em- 
ployed in medicine, and an artificial coin hi nation of oxides is manufactured 
for the same purpose under the name of powdered iron. 
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use. The properties ol m&ndura are said to be aflaio^ow to those of casj- 
iron, ” " Cast-Iron is purged by beating it into thin plates, heating the 
plates ih fire, and sprinkling them with cow's urine, sour congi oil, and a 
decoction of the pulse Dolicboe biflorus {kulattha) seven times in succes- 
sion. The plates are reduced to powder by pounding them in an iron mor- 
tar, rubbing them with cow's unne, and roasting the mixture in a covered 
crucible repeatedly till it is reduced to a fine impalpable powder, that wilt 
float on water and will not irritate the eyes when applied to them. It is usual 
to rub the iron with cow’s urine and roast it about a hundred times in suc- 
cession. In some cases it is recommended that iron should be thus roasted 
separately for a thousand times. Mnuduro is purified and prepared fot 
use in the same wav. Prepared iron is a fine impalpable powder of a 
reddish-grey or brick-dust colour." This preparation of iron oxides was 
believed bv the practitioners of Sanskrit medicine to increase strength, 
vigour, and longevity, to cure all sorts of diseases, and to be the best of 
tonics. Dutt writes, •• When gold and silver are not available, iron i<* 
substituted for them. It is used in painful dyspepsia, chronic fever, phthi- 
sis, anasarca, piles, enlarged spleen and liver, anaemia, obesity, urinary 
diseases, diseases of the nervous system, skin-diseases, See. When iron is 
administered, the following articles of diet should be avoided, namely, 
kmhmtmda (fruit of Beninese* cerifera, Stwt), sesamum oil, kulatthn 
(pul e of Dolicbos btitorua, Lin»,\ mustard, wines, and acids." 

The above described preparation of iron oxides enters into many com- 
plex preparations, in which it is combined with the other metals, spices, 
aromatics, and other vegetable drugs. Kach preparation is supposed to 
have specific virtues, and is specially employed for certain diseases. It i* 
needless in such an article as the present to enter into a detailed description 
of these, for which the reader may be referred to the exhaustive account cf 
the utilisation of iron in Hindu medicine by U. C. Dutt. 


478 


LOCALITIES. 

479 


■EDICn'S. 

480 


Iron Pyrites, Ball, Gtol. of I mm. 111,, 418. 

Sulphide or Sulphvret ok Iron ; FtS t . 

• Vera.— Ripnmakki, Hind. $ K&ngimHi, B.so. ; Svarna mukki, Max.; 

Sterna jnAiti, sonmakki (more property applied to copper pyrites), Mad- 
ras; Svarnuaindkshiha, t<tramdk$hika, Saks. 

Reference. — ;/, c. Dutt , Mat. Med. Hind., $6. 

Occurrence*.— This ore is widely distributed through formations of vari- 
ous ages. Thus it occurs in quartz reefs associated with the ores of other 
metals, and often with metallic gold, and is also to be found in slates, 
limestones, coal, and in the extra-peninsular tertiary rocks, e.g., the 
mimmulitic formations of Sind. Though it is possible that this ore may 
occur in considerable abundance, and, indeed, it is stated that it does so 
in the Hhrma limestones of the Deccan, still it appears probable that the 
supplies of Indian pyrites are not easily accessible, and are unlikely to 
become of commercial importance. At the present time the chief supply is 
imported into Calcutta from Arabia* where it is obtained on the surface 
and in the beds of rivers. 

In the Calcutta market, the wholesale value is said to be R6 to Rio a 
maund. It is used almost entirely as a drug (Ball)* 

Medicine.— Dutt writes, “ Iron pyrites has been used in medicine from 
a very remote period. It occurs in Jwo forms, namely* in dark yellow 
nodules with a golden lustre, and ifi silvery radiating crystals. The 
former is called Spnrnamdkshika, at|d the latto Tdramdishtka . The 
ancients supposed that they contained gold and silver respectively, in 
combination with other ingredients, arid possessed in part the properties 
of those precious metals. Iron pyrites is purified by being boiled tn 
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lemon juice with one-third its weight of rock-salt in an iron vessel, till the 
pot becomes red-hot. It b reduced to powder by being rubbed with oil j 
or goat’s urine* and then roasted in a closed crucible. Thus prepared { 
it has a sweetish bitter taste, k is considered tonic, alterative, and useful \ 
in anaemia, urinary diseases, ascites, anasarca, prurigo, eye-diseases, &c. j 
As an alterative tome it is generally used in combination with other J 
and in the medicines of its class such as iron, talc, mercury, &c.” 

Iron Sulphate f Ball , Gtol. of India, 41 9. [ H a O. 

Grekn ViTMOt-. Grpkn Copperas, Ferric sulphate, FeS0 4 , ; 

Vem. —Kasis, kiri-kasis, edhi ik«hi-m«ti ~ sulphate of iron earth, kdhi~ ■ 
sab*** impute gm* r vitriol, kdkt-sa/ed"* white anhydrous iron sulphate, 
a-* black u 
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kaki-siya 


iron sulphate; kahi-Bard ** yellow variety of anhydrous 


Sulphate). Hind, j Hirn-kos, hird-kasis, Beng. ; Kashi A, htra-iashish, 
Bomb. ; /fira-kasts,Gvz. \Anna-bedi, Tam . \ Anna-bhidi , Tel., Malay., 
Kan.; Kasisa (dhdtubisis ** green variety, phushpa basis — yellowish 
variety), Sans. ; 7.dje-a\far, Axab. ; Zdke-sard, Pkrs. 

References. — Mason, Burma C* Its People, $' 4 t, 7 so ; A ins lie, Mat. hid., 
/. , $?y ; O' Shn ug h nessy, Beng. Dispens., 3 S* : Moodeen Sheriff, Supp . 
Pharm. fnd., 14/ ; i 7 . t. Dutt , Mat . Med. Hind., 55; McCann, Dyes 
and Tans, Beng.. j, 17 . 4*> U4. tj$, 7 jA, 140 , 142, 1 j 4, /4Q, ifo, /c/ f 

i62, !» 50 / Bmk, Dyes and Tans , N.~W. P. y 4/ ; Liotard , Z>vrs, 7 / 4 , 727, 
72 V. 72 p, 7 jt>, 7 .M ; Balfour, Cyclop., //.. J 75 - 

Occurrences. — Ferrous sulphate occurs in the form of green crystals 
soluble m water. It is formed abundantly hv natural oxidation of iron 
pyrites, and is apt to undergo a further alteration into the red sulphate 
of the sesquioxide, or ferric sulphate. For use in ihe arts it is made on 
a large scale by exposing moistened iron-pyrites to atmospheric influence, 
when the same changes which occasion its natural formation occur. 
Natural green copperas is to I-- f ound in inan\ parts of India, and is 
largely employed by natives for dyeing. 

Dye, — This salt is used extensively in dyeing partly as a colour pro- 
ducer, partly as a mordant. It is generally employed mixed with organic , 
substances to obtain \ a nous shades of black, brown, grey, purple, violet, i 
and green, and is also much used in calico-printing. In certain localities 1 
the natural copperas is employed, in others it is artificially prepared by 
placing clean bars of iron in a tub containing •' solution of coarse sugar 
and other substances. Sir E. O. Buck states t the weight of iron used ; 
is about four times that of the sugar dissolved, -at when the solution has j 
become of a deep black colour it is ready for dyeing purposes, and that i 
myrohalans are occasionally added to clear the colour. f 

A large trade is said to be carried on in the preparation of the salt for 
the dver’s use in Lucknow*. 

Medicine.— Native sulphate of iron ha* been known to Sanskrit medi- 
cine from a very early age, but its chemical nature docs not appear to 
have been recognised by those who recommended its use. It was only* 
rarely employed internally, but was much used externally in skin diseases j 
as an astringent, and was recommended as a stiengthenfng application to i 
glandular structures. In Eumpcan medicine it is valued as a powerful 
chaly beate tonic, astringent, emmenagogue. :■ / tipcriodic, and anthelmintic. 
In large doses it is an irritant poison. Localiy applied it is used as an 
astringent and stimulant. 

The dried sulphate is convoyed for the same f * poses and also as a 
styptic. 

Other salts of iron, especially the persulphate, porchloride, phosphate, 
carbonate, pern it rate, citrate, acetate, arson ia to, and iodide, are largely 
employed in European medicine, and are all manufactured from the metal 
directly or from some of its salts. In Indian medicine, however, the mix- 
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ture of the oxides already described is almost the otily|form of iron used 9 
and it would be superfluous in this place to give an account of the well* 
known properties to the above enumerated artificially-prepared salts* 

{ G , Watt.) 

ISATIS, Linn.; Gen. PI . , /., 94. 

I satis tinctoria, Linn. ; FI. Br. Ind., /., i6j; Ckuciferjr, 

The Woad or Devil's Weed. 

An erect, herbaceous plant, like a large cabbage, common in Western 
Tibet, Afghanistan, Acc., occurring both wild and cultivated. Also largely 
grown in certain regions in China. 

Yields the indigo of China. Or. AJtchison, in his report upon the 
Kuram Valley, informs us that it is used for this purpose in Afghanistan. 
For further particulars see the article on Indigofera tinctoria, pp. 387-460. 
Also Jour. Agri.-Hort. Soc . Ind. (Old Series), VIII. (Proc.), tSo . XI., 
* 57 , * 5 & m 

ISEILEMA, Anders . (Anthistiria* Linn.) ; Gen . PL , 7 //., if 36. 

Iseilema laxum, Hack.; Duihie, Fodder Grasses, JV. Ind., 43. 

Sjn. — I. FROST RATA, AndffS. 

Vtxn —Champ ('Simla Hills), luinji (Kangra), Chhat (Rawalpindi), 
gindi (HlSSAR), Pb.j Karar-gandkel-dungarka (Jeyfur); Musel, must.il, 
machauri (Lalitpur), Bunuklkhand ; Hasan, manchi-malwa, mal - 
wajari (Chanda), gharayal iSeonx), C. P. 

Habitat.— Common on the plains of Northern India on low-lying land. 

Fodder.— See Vol. UI., 423. 

I. Wightii, A nders. 

Sja. — AwTHtSTIRI A WlOHTII, Nets. ; A. RLADMII, Wight ; A. PROSTRATA, 
Trin. 

Vera.— Gandtl (Alio arh), N.- »V. P. ; Ganni (Gujranwala Shahpub, 
and Lahorb), Pb.; Ghor-masan, mutdn, pulsu-mal-ma-gadi (Chanda), 
fNMMtt (Balaohat), C. P. 

- Habitat. — Associated with the preceding. 

Fodder.— See Vol. i 1 1 ., 423. 

ISINGLASS, GELATIN, GLUE, AND GELOSE. 

Animal tissues contain an adhesive substance known as “ Histose.” 
This, on pieces of flesh, skin, bone, horn, Arc., being boiled, is changed into 
Gelatine, which is soluble in hot water and is thus separated from the 
other substances present. By simple evaporation of the water the gelatine 
forms into a dry, hard material, which receives in commerce different 
names according to the nature of the substances from which it was extract- 
ed. These may be briefly indicated 

(a) Isinglass. 

Colli db Poisson, Fr .: Hausbnblass, Germ . 

Icthyocolla Greek (from lybus a fish, and xoAXa, glue). The English 
name is a corruption from icing and glass or iceglass, and vulgarly the 
name isinglass is often applied to Mic&. / 

As implied by the Greek name for, this substance, it is a gelatine de- 
rived from fish. Isinglass of European Commerce is chiefly prepared 
from the air-bladders of Aripenser Sturio and other Sturgeons, found in 
the Caspian Sea, the Black Sea, amtthe Arctic Ocean. The Brazilian 
isinglass (obtained from Brazil and Guiana) is prepared from one or two 
species of Silurtta, chiefly S. Parkerit The isinglass of India is derived 
from a large number of fish and sharks, At c* but only recently has India 
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come to be viewed as a source of isinglass for Europe, the trade having been * 
previously with China in the edible substances known as Fish Maws and 
Sharks’ Flits. Many writers, however, affirm that all that is necessary to 
expand an Indian trade in Isinglass is to instruct the fishermen to bestow 
greater care in selection and preparation of the substance. 

The uses of Isinglass are in the preparation of jellies and confections 
and as a clarifying or filtering medium for wine, beer, coffee, and other 
liquids. It is also employed along with gum as a dressing to give lustre 
to ribbons and other silk articles. 

The reader is referred to the article under Sharks' Fins and also to 
that on Fish. 

(£) Gelatine (or Gelatin) and ( c ) Glue. 

These substances are prepared from animal flesh, bones, skins, hoofs, 
and horns. The former is a purer article than the latter, all the stages in its 
manufacture being carried out with scrupulous care and cleanliness. Glue 
may be defined as a glutine manufactured from the tan-yard refuse. 
But there is no chemical difference between gelatine, glue, and isinglass. 
The purer forms of transparent gelatine are used for culinary purposes 
(calvesMeet jelly, milk-white blance-mange, usually containing gelatine 
instead of isinglass), but for certain purposes gelatine like glue is used as 
an adhesive medium and hence glues of every quality passing into gela- 
tine are met with in commerce. 

The Edible Swallows' Nest may be described as an Indian edible gela- 
tine (see Vol. IK., pp. 505-509). In some parts of India a glue is said to 
be prepared from fish bones, but ordinal y glue is also made as, for example, | 
in Lucknow. The article chiefly used is apparently, however, entirely im- 
ported (see //ocy, Trade and Manuf. N. lnd. t 176). 

(d) G Close (» name giver by Payen). 

This is a gelatinous substance prepared from the various Algae desig- 
nated in India as Agar-Agar y and in European commerce as China Moss 
The best known substances of this nature are the so-called Ceylon Moss 
(see Gracilaria) and the Japanese Isinglass. The last mentioned is 
derived from one or two species of sea weed (according to Mr. D. Han- 
buryl, but more especially from Gelidium corntum. 

Gelose differs from gelatine in not being rweeipitated by tannic acid : 
from the starch jellies in not being rendered dju? v iodine, and from gum, ! 
by its insolubility in cold water, and its greatc gelatinising power. In i 
this last respect it forms ten times as much jelly as an equal weight of j 
isinglass, and may, therefore, be economically substituted. It contains no ( 
nitrogen, and is therefore not nutritious ; but d? isinglass and gelatine are j 
most frequently used in culinary purposes as vehicles for other nutritious j 
materials, this need not be a serious objection to the employment of g close j 

Gelose contains 42770 per cent, of carbon, 5 775 hydrogen, and 51*455 \ 
oxygen. It, therefore, belongs to the class of proximate principles which: 
possess a larger proportion of oxygen than is required to form water with 
the hydrogen. It swells up in eoid water and absolves almost wholly in j 
boiling water and on cooling forms a jelly of 500 times the weight of 
water to the quantity of gelose employed, h differs, however, from jelly 
with isinglans in the important character tl.al »t requires a high tempera- 
ture for its fusion when once formed. Hence culinary articles prepared 
with this substance do not d : *$olve in the mouth in consequence 
tha jellies known as seaweed * ; exported from China without deteriora- 
tion. One of the chief forms of gelose appears to have been shown at the 
Paris Exhibition of 1870 under the name of Thao or Ta-o. If the not solu- 
tion of that substance be stirred until cool.it forms a liquid instead of a jelly, 
and that preparation gives body and gloss to fabrics wtthout stiffening 
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them— the defect of dextrine and starch. The properties of Ta-o in this 
respect are further heightened by combination with glycerine. It may be 
mixed also with talc, and even while hot it will intermix with gum, starch, 
dextrine, gelatine, or gum tragacanth, thus forming site or dressing that 
m&y be employed with great advantage to silk goods. Since this dress- 
ing is only again softened at high temperatures, the fabrics are not deprived 
of it by rain or when exposed to damp atmospheres. Gelose may also be 
employed in double-dyeing by being combined with sulphate of copper 
and tKe chlorides of aniline and potassium. For suing paper it is of great 
value ; indeed, its chief obstacle to an extended application in the arts is 
its high price. It is somewhat surprising that so valuable a substance 
should not have been made better known and more carefully examined. 
Watt, for example, remarks that since no definite compound has been 
formed with it, its atomic weight and rational formula has not been deter- 
mined. Its chief properties seem, however, to ally it with the gums (H. 
Morin) and according to M. Porumbaru the formula for pure gelose 
is C'HjgOf thus analogous to lichenin, inulin, and tunisin. 

Dr. Dymock remarks of China Moss : ** There is, however, no reason 
why a similar substance should not be made Irom our common native sea- 
weeds, of which Gelideum corneum and Gracilaria confervoidea approach 
most nearly in character the Algm from which Thao is made.” This state- 
ment would justify the recommendation made by Royle nearly half a cen- 
tury ago that the indigenous Alg;e ami other sources of isinglass on the sea- 
shores of India should be carefully examined with the view to discovering 
whether any of them might find a place in European commerce. At pre- 
sent the Agar-agar used in India is entirely imported. 

The reader is referred to Iceland Moss (Cetraria', to Fucus, and to 
Irish or Carrageen Moss, &c., for descriptions of other allied substances ; 
but is cautioned against accepting all the known Indian products thal form 
jellies as of necessity belonging 10 the Isinglass, Gelatine, and Gelose 
group. For trade statistics regarding Indian Isinglass the article on 
Shark*’ Fin* & Fish Maws may be consulted. 


ISCHCEMUM, Linn.; Cun. PL , JJI. t Vol. III. 

Ischcemum angUStifolium, Hack. ; DC. Monogr. Phdn., Vol. FA, 

241 ; Du/hie, Fodder Grasses of Northern India , 2J (under 

PoHinia). 

Syn. — A ndropogon binatus, Ret». ; A. Notopogon, Steud. ; A. onvM.- 
LATUS, Steud. ; A. INVOLUTUS. Steud. ; SPODIOPOQON ANOUSriPOL»ur, 
Trin. ; S. LANIGKR, Nets. / S. NoTOPOGON, jV##s. / PoLUNIA KKIOPODA, 
Hante. 

Vtttk.—~Bhdbar, Hitfo, ; Bahai, hahui, taha , BlNC. ; Sahai (Hind.), 
Chutia Nagpur; Bachkr 0 n , Santai. ; Banka t. ham-hush, baih , hamoth , 
N.-VV. P. andOuDH; Panbabtyt (Ai.mora), Kumao h B habar, babbar, 
munji , bay gar. Pb. ; Nulka-gadi, tnoya, C. H. 

Refereoces.— Stewart, Pb. PL, M40; Honker, 1 camrs Plant. PI.+ *773; Royle, 
HI, Him. Bat., 4 1$, 416; Report Royal Bet. Card., Calcutta ( m 
part), 1877-7% ; 1882-83 ; hew Bulletin, July 1*88. pb. t ; Journ. 
Linn . Soe. (in part), Vol. XX 409 ; Trans. Agrirflort. Sac t>f India 
(m hart), VIII., 272 ; Jour, (phi Series), XII., 3J2; XIII, {New 
Series), V., (Prec.), 31 ; VIII., 98-106. 

Habitat.— A perennial grass with! strong w'gy stems, clothed at their 
* bases with woolly^ pubescence. The leaves are long and narrow and with 
involute edges. Each stem bears two to four racemes, composed of numer- 
ous spiketets which are densely clothed with brownish or golden coloured 
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silky hairs. This species is plentiful in the Sub-Himdlayan tract as well as ' 
in the hilly parts of Bundelkhand and Central India. It is frequently found 
associated with Eriophoram comosum (which see. Volume 111 266 ), and 
hence from Wallich and Royle proceeded ao error, only recently corrected, 
of viewing both as one and the same. Eriopborum is a s edge and Ischae- 
jnum a grass, but both arc no doubt employed for the same purposes. 

Fibre.— [This grass is used in paper-making and in the construction of ! FIBRE, 
strings, ropes, ana mats. It seems doubtful whether the natives of India ; 495 

separately distinguished it from the sedge above alluded to, and these j 
tw'o plants accordingly appear to bear the same vernacular names. The 1 
passages that would appear more especially to allude to the sedge j 
allude to it as employed in the construction of rope-bridges, but as a 
source of paper there is probably no doubt that the bulk of the material 
so employed is the grass here dealt with. It is perhaps unnecessary to 
repeat the facts published in the Kev) Bulletin (/. r.l showing what led to 
the confusion regarding these two plants, nor those which ultimately 
cleared the matter up. It would seem that had Dr. Stewart’s remarks 
republished below (made in 1863) received more careful consideration, the 
ambiguity that tor long existed would never have existed. The following 
passages regarding the grass as a source of paper, &c., are, however, of 
practical interest and may be said to convey ail that is known on this 
subject ; — 

Mr. R. W. Bingham, writing of the Sasseram District of Bengal in 
1862, remarked 

** Huggaie is a wild grass which is ready for cutting in October and Nov- 
ember. Several hundred thousand maunds are cut annually in the forest 
of the Kymore range, and it .s sold for roofing and other purposes; 
when made into a coarse twine it answers for t\ing thatch and bamboos, 
as well as for bottoming the cots, or charpoysof the lower orders, as well as 
a more expensive article. Much of it finds - its way to the river ports, but I 
fancy it is all consumed ili this country, and would be but of little use in 
the manufactures of Europe” {Agri.-ltort. Soc. Journ^ VoL XII , p. 332). 

Dr. J. L. Stewart wrote of this grass in Bijnor (September 1863) as 
follows “ This grass, which abundant i*- :’/s part of the Himalaya and 
occasional on the skirts of the Siwaliks, appeal/ • to furnish almost all the 
material called bhabar so largely used for string in these parts. Botanists, 
from Wallich and Royle dow'nwards, have stated this to oe the produce of 
Eriophonim comosum, of which, however, apparently a very small propor- 
tion of that brought to the plains consists. Dr. Brandis first drew my 
attention to the probability of the ordinary belief being erroneous, ana 
subsequent enquiry has shown that the cn.-e is as above stated. 

“ The string is very coarse but strong, and although there is great 
waste in the manufacture, exceedingly cheap. It is well adapted for boat 
ropes, the rope-work of bedsteads, arid other ordinary purposes. Possibly 
the bhabur may come into play as a paper-material, at least it is worth the 
trial, and probably larger quantities of the raw article could be got than of 
any other fibre that I know of in this pa.t or ;hc Himalaya.” Dr. Stewart 
says, the price of the raw material is annas 8 per maund and of the 
string R2 per maund iAgru-Hort, Soc, y^urn.* Vol. XIII . , 203). 

Dr. King, in his report . the Royal Botanic widens, Calcutta, for 
1882-83, re-established the independence of the two forms of the bhob*ir, 

"In several former reports I have referred to the leaves known by' the 
vernacular name bhabtir as the produce of Eriophoruxn comosum. I have 
now satisfied myself that the bulk of the bkabur used by natives for rope- 
making is not derived from Eriophonim, as i had supposed, but from 
Aadropogon iuvolutus. This grass, I find from enqirry locally made, 
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abounds in the hill parts of Behar and Chufia S Mg pore, where it is known 
a sSabai. From these regions it can be obtained in quite considerable 
enough quantity to make its utilization as a paper material a feasible pro- 
ject, and the people who actually collect it, sell it at a reasonable enough 
rate. But in order to get it brought to Calcutta in sufficient quantity for 
local manufacture, or for shipment to Europe, middlemen have to be em- 
ployed, whose ideas of profit are pitched so high that, until they become 
modified, the utilisation of bhabur must remain in abeyance. This is only 
in accord with the common experience in the mofussil, that competition in 
trade is not sufficiently keen to have much effect in keeping down prices, 
but that, on the contrary, traders still form guilds banded together to en- 
hance prices, even at the risk of choking off demand- 0 

In 1883 Mr. O E. Edwards, Manager of the Lucknow Paper Mills, 
furnished the following report regarding bhabur grass : — 

H This grass we have used here, but not to any great extent, owing to 
the price being too high ; besides the outturn is not so great as with jute. 

1 found it not to yield more than about 35 per cent, of paper. This is to a 
great extent owing to the top part of the* plant being somew hat perished, I 
presume owing to the tops being more exposed to the atmosphere, as this 
part appears to get ripe much earlier than the bottom. 

M In the process of boiling the perished or top part gets destroyed before 
the bottom part of the stems gets sufficiently reduced to a piilp. This 
accounts for the great loss in the manufacture, bnt this could be obviated 
by having the top parts cut off before despatching it to the paper mills, 
and if it could be had at the same price with the tons off, l have no hesita- 
tion in saying it would be a good and cheap enough fibre for paper-mak- 
ing pur poses. 0 

In the same year the late Mr. T. Routiedge furnished the following 
facts regarding bhabur as a source of paper : —** I believe .t will make 
a fair sheet of paper, much the same as fine esparto, but does nut 
contain so much glutinous and amylaceous matters, nor so much sihca. 
The sample sent, you will remark, w'as cut, and not pulled from the 
roots as esparto is. Like esparto, in situ it is w r orth very little, and >s 
used for similar purposes — roping, matting, baskets, &c. The cost of 
esparto consists in collection, carnage to port of shipment, and, lat- 
terly, baling charges, freight to England, See. Whether from India, with 
long and probably costly inland carriage, w ith heavy freight added, it can 
come into competition with esparto, is doubtful, and 1 do not think it would 
pay to convert it into stock. 0 

The Rev. H. P. Boerresen of Rampore HAt gives the following parti- 
culars regarding the grass : — u (1). The Sabai or Babui grass yields two 
crops in the year— one in September and the other at the end of 
October, or early in November, without any irrigation as the rainy 
season is then prevalent. It might yield a third cutting if irrigated, but 
I cannot say anything on this head* never having made the experiment, 
nor have I seen it attempted by others. 

“(2). I believe it will grow anywhere, as we have transplanted it from 
here to all our other out-stations in the Santal Parganas, and it thrives in 
them all. The Santal Christians have also taken some of it to our Chris- 
tian Colony in Guma Duar, Assam, #hcre it also grows well.'’ 

" (3). I have never attempted to pfopagate it by seed, but always by 
roots; when a dump or tuft is dug out, it may be divided into as many 
small divisions of roots as one please*, and these are put down again in 
rows, about three feet from one another, and the same interval between 
each root planted. It will yield a yefy trifling return the first tw'o years, 
but by the third or fourth year, when the roots have spread and multiplied 
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it gives a good crop. The plot on which it is planted must be kept free ! FIBRE, 
from other grass. When it is seven or eight years old, the roots should be 1 
beaten down with wooden mallets, or a plough should be run through { 
them in every direction, and fresh earth thrown over the whole; this will I 
increase the yield. If not treated in this way, it will cease yielding any crop. 

When grown too old, it must be taken up entirely, re-divided in small ' 
bunches of roots, and transplanted to a fresh locality. 

“ (4)* We bought the grass always in local hats for roofing purposes (as 
rope) before wc grew our own, ana nowhere in our neighbourhood am I 
aware of its being cultivated in any but very small patches by a solitary 
man here or there. It is not cultivated as a" source of income or trade, so 
that 1 am unable to say where the roots may be bought, or at what price. 

We got a small Quantity of the roots originally from a Hindu village, but 
by fostering ana spreading their cultivation wc have now a considerable 
quantity. Ft should be planted in a dry spot where no water lodges, as ex- j 
perience has shown in one of our stations, where the water oozed up from i 
below* and rotted the roots, that it would not grow there. A sloping site 
is probably the best.” 

M When wc first started the Mission here wc had to pay 84 a maund in 
the hats for the grass, in order to twist it into rope or string, and it was : 
the having to pay so much that led me to try and cultivate it ourselves, j 
The grass runs to seed in the hot months, shortly before the rainy season, j 
but these must be cut off and removed, or the crop will deteriorate.*' 

It is understood that the Bally Paper Mills, Calcutta, still continues to ! 
use a considerable amount of the grass, drawing its supplies from Chulia ! 

Nagpur and the Nepal Tarai. In the Colonial and Indian Exhibition \ 

Catalogue the writer stated regarding this paper material j 

0 In a country teeming with fibres, it is a surprising fact that the ques- ' 
tion of a paper-fibre should still be under consideration. European ■ 
authors seem always to forget, however, the immense size of the continent of I 
1 ndia, and that a few hundred miles a r o of little consideration in most Indian ; 
questions; but, w hen this assumes the form of railway freight upon a bulky - 
article, it becomes prohibitive even to industries that can afford to pay more 
than paper-making. To cultivate fibre, especially for paper, has" many ; 
drawbacks, and one only need l^e mentioned- he cost of land near com- 
mercial centres is so high as to almost preclude ' idea of the cultivation of . 
paptrfibres. But the paper fibre must, like ««parto, be fit almost for . 
immediate immersion in the vats, for paper-making can never pay for i 
cultivation and separation of fibre, even here land can be got 3t a | 
merely nominal rent. No fibre known to commerce C3n compete with 
jute in point of cheapness, vet the paper-nr*ker can afford to purchase jute 
waste and jute cuttings only, so that bu' for the demand to meet an al- 
together different purpose, the paper-maker could never procure jute. 

The two most important indigenous paper grass-fibres in India are munj 
grass and bhabar grass* These arc mm bcin*. used by our Indian paper 
mills j the supply at a remunerative price is the chief obstacle to an extend- 
ed employ ment. The root sand lower steins of rice have been suggested as a 
paper material, and if it be show n that th* -re worth the trouble of col- ; 
lecting, the supply might be practically unlimited ; but it is doubtful whether 
the papcr-maKer’ could pnv sufficient to cover freigk and expense of col- 
lection. It has been demon, ated that bamboo affords excellent paper, 
but practical difficulties exist which have, for the present at least, dispelled 
the hopes once entertained of the immense tracts of bamboo forest becom- 
ing of commercial value as supplies of paper material. 

The most valuable paper materials in India are, after all, old rags, waste 
gunnv bags, and old sunn ropes ” 
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' The results of the Exhibition abundantly justified the above opinions, 
and the gentlemen who were present at the conference on Indian Pai>r 
Mats avals agreed that “ while the bhabar and muni grasses were very 
^ood for paper, it would never pay to import them into Europe in that condi- 
tion, the more so since esparto was obtainable at a price far below what would 
be charged in freight alone from India. Unless the** grasses could pro- 
fitably be shipped in the form of half stuff they were out of the question.*' 
Thus, so far as a foreign trade in these grasse/is concerned, it would seem 
that no hope need be entertained as against esparto, and it is probable 
that next to the want of a uniform and large supply, the question of railway 
freight within India itself is likely to operate unfavourably against the 
development of a large Indian paper trade in bhabar grass. The Agri.- 
Horticultural Society of India, in order to ascertain the extent of produc- 
tion, prices, and uses of bhabar grass, and at the instance of the Chamber 
of Commerce issued to its members in 1886-87 a series of questions. The 
replies are published in the Journal (Vol. VIII.), These may be briefly 
summarised here. Mr. Dear of Monghyr reported that 10,000 to 15,000 
maunds might be obtained in a season from the Kharrackpore hill* at 
about Ri-14 a maund. Or. Hill, Parulia, stated that it was cultivated in 
some parts of Manbhoom, but to a larger extent in Singhbhoom (Chutia 
Nagpur). The people make strings and ropes of it which are exported ; 
the raw material is never exported. Large quantities of the grass can be 
obtained during February and up to May; it sells at from 12 anna* to 
Ri per maund. Mr. T. M. Gibbon, C.I.E., replied that u the sah.ii 
grass is grown largely in the northern portion of the district, but I believe 
‘ only in the north, in the jungle lands of Kamnuggur and Rajeporc 
Sohureah, It is also grown in the Nep<U jungles bordering the above 
lands." •• Last year the grass was sent direct to the Bally Mills at, I 
believe, R2-8 per maund. Syed AH, Nawab, of Jaimtgger. Durbhunga, 

f a vc the exports of the grass from the Nepil Tarai from April 188310 
ebruary 15th, 1887, as amounting to 5,003 maunds. Mr. W. Glaxton 
Peppd of Gorakhpore reported that •• This grass is called here httnlas, and 
grows on the first range of hills in NcpAl : that grow ing at the bottom of 
. the hills is not so good as that growing higher up, though both are actually 
the same grass. The grass does not grow in Gorakhpore. but on the first 
range of hills in NepAl. It is cut by the Ncpdlcse and sold b\ them to 
Binjaras and others at Bahadurguni, about 3 miles south ot th.* hill* and 
about 25 miles north-west from the frontier here. By these men it is taken 
to Uska Bazir,thp terminus of the new branch of the Bengal- North-West- 
ern Railway.” The price of the raw materia! varies consider nbh as shown 
by Mr. Peppd, rte.» from <>6ilb per rupee to 114th per r upct\ It is thivlfv 
•old in the manufactured state as string, and regarding the trade in string 
he adds: ** In February the new crop comes in. The grass made into 
string I buy at 31ft) per rupee. During the last )ear I bought 2.563th and 
paid for it R83. These purchases arc made at my door from Bin jaras 
and other carriers." Other reports were procured by the Society from 
Manbhoom, Hararibagh, Sc c., but the above, it is believed, convex the 
important facts which need be here republished. G, H aft, Ed Diet . AVe#/. 
Prod.) 

Fodder.— Sec Vol. III., 423. 

Ischcemum ciliare, Friz.; Duthii ¥ Fodder Grasses of India, 30. 
Syn.— I. ajiistatum. UVW. 

y/tm.—^Rawtoriycftfadi, pyana-kOrifgadi, pabn, irkor, githt'ra, CENTRAL 
PROVS. 


Reference.- Hacktl in DC. Mono tfr. Phan., Vol. V/.,p. 225- 
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Habitat.— Abundant over the greater part of India, from the Himalaya 
to Ceylon, growing in wet marshy ground. 

This sped es is divided by Hackel into the following varieties and sub- 
varieties. 


Var. a — genaium. 

S****". I.— PROREPENS. Sn.— I. TWIUOE, Roxi., FI. In Ed., 
C.B.C., 108 . Nepil to South India. 

Sdj-W- 2. — SCROBICULATUM. Sy*.— I. SC BOB ICU LATUM, IP. # A. 
Ceylon. 

3- — MALACOPHYLLUM. SjJL— SPODIOPOGON OBLIOUCEVAL* 
VI s. Nets; Andropogon malacophyllus, Hochst.i I. aristatum, 
e £***•* C.B.C. , 107. Terai to South India, and in Burma. 

SUD-var. 4 .— villosum. Sya. — S podiopogon villosus, Sees; S. 
obliquokvalvis, var . villosus, ftouA. Central Provinces. 

Var. /3— Wnllichii. Sylhet. 

Var. y — loogipllum. Ceylon. 

Fodder. — Occasionally used for feeding cattle. 

Ischcemum laxum, R. Br Duthie , Fodder Grasses of N. India , j/. 
Syo.— A ndropogon mu at us, A 7 ri«f / A. nervosus, Rottl. • A. Brownei, 
Kunth. ; A. MACKOSTACHYUS, Anders.; PoLLIHIA STRfATA, Sprtng.; 
HOLOGAMIUM NERVOSUM, ATw; ISCHAMUM NERVOSUM, Tkto. ; I. MAC- 
ROST AC H YUM, A. Rich. ; SlHTMA MAC ROST AC H YUM, Hochst . 

Vera. — Sairan, trim, Raj.; Sein , seind, sarun, C. India; 5*> , sedma, 
pona, C. P. ; Sainad , Berar. 

References. — Hackel, in DC. Uonogr. Phan., Vol . P/., 24J, Indian 
Forester, X II., App. 24. 

Habitat.— Hilly parts of RAjputana, Bundeikhand, and the Central 
Provinces. It forms a large portion of the undergrowth in the Niinar 
forests, and seedling trees find beneficial shelter in the spaces between the 
dumps. 

Fodder. — It is considered as one of the best of the Central India fodder 


grasses. 

I. pilosum, Had.; Duthie , Fodder Grasses of N. India , 31. 

Syn.— Andkupooon pilosvs, Kirin; Spodiopogon pilOsus, Hers. 

Vera. — Khun, Central India; Khun da t kunda, C. P.; Saltu, Tel. 

References.— Wight, in Mad, Joum. Lit. t* v '« , II., 139 ; FJhoi,Fl. Andhr, 
t3o ; Hackel, in DC. Monogr. Phan., Vo\. ”• 240. 

Habitat. — A tall, rather coarse, glaucous gra:% with thick deeply pene- 
trating roots. The long spikes, usually in pairs, are densely clothed *,ih 
white silky hairs. A characteristic black soil species and very common in 
the Central Provinces. Elliot mentions that 0 it infests the regida, or bl..ck 
cotton soil, to the great detriment of cultivation. It is tailed Knnd:it.> 
nattu, or the * grievous weed,' to distinguish *t from Gacala nattn or * 
weed,* which is Cynodon Dactyloo.” 

Fodder. — Considered to be a good fodder grass in the Nimar disyat 
Captain Masters, writing from Guna, reports this grass as being w m- 
ditterent quality. 

I* rugosum, Salisb, ; Duthie . Fodder Grasses of N. India . 

Syn .—Andropogon rugg.m's, Stend. 

Vera. — Pu. ; Jaljtrndyn. !o’> i. Raj.; Dhanuo V 

VV. P. & OuDH ; Amariiirh, maggru-gadi, murdt, C. r. ; T uai, dkkak 
Marudi, SantaL. 

References.— AWA., FI. /ml., Ed. C.B.C., 107 ; Mian Forty., 

App. 2$; Rev. A^Cmvp/c/C Report t hutia Nagpur. . 

Monogr. Phan., vid. VI., 2iKi. . ■ i 

Habitat.— A common grass of wet marshy ground in the plums, ana at 
v elevations on the Himalaya. Roxburgh observes tnat it is gem*., y, 
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found growing amongst rice, and is so much like it that until the plants 
have come into flower they are with difficulty distinguished from it. The 
outer glumes of the florets are hard and transversely wrinkled, hence the 
specific name. 

Food and Fodder,— Cattle and horses eat this grass when it is young. 
In some parts of the Central Provinces the grain is used as food. 


Ischoemum sulcatum, Hack. in DC Monogr . Phan., VoL VI., 24S. 

Vem.— Petunia, C. India ; Porta, C. P. 

Habitat.— Abundant along the edges of cultivated land in the black 
soil of Central India. Allied to I Usruin, but more slender, and with the 
culms branching. The leaf blades are rough with minute prickles directed 
upwards. 

Fodder.— A very nutritious grass, and largely used as fodder wherever 
it occurs in abundance. 

ISONANDRA, Wight • Gen. PL, II., 657. 

The species of this genus, as it has now been restricted, arc of little or no 
economic value. They are trees which doubtless yield timbers of some use, 
but the plants of interest formerly referred to this place have been trans- 
ferred to Dichopaia ( which see, Vol. II L, />/». /ow'w). 

ITEA, Linn.; Gen. Pi., /., 647. 

A genus of shrubs or small trees comprising some five species, of which three 
occur on the Himalaya and KhAsia mountains. 

The timber, though small, is considered useful by the hil! tribes, and in 
Chamba the bark is employed medicinally. 

Itea chinensis, Hook. & Am. ; Ft. Br. Inti., II,, 408 ; Saxifragacfx. 

Habitat.— A small tree of the Khisia hills between 4,000 and 6,000 feet. 

I. macrophylla, Wall.; II. Br . /«</., II., 408. 

Vem. — TcturUium , I.fpcha. 

Habitat. — A small tree? in the F. astern Himalaya from Sikkim and 
Bhutan to the Khasia hills ; altitude 2,000 to 4,01x1 feet. Found by the 
author in Manipur at altitudes of 4,000 feet. 


1 

\ 

\ 


I. nutans, Royh ; III., 226 ; FL Br. /«./., II., 408 . 

Vern. — Ixlar, Kaoh.vn ; G'irkatk. KUMAON. 

Habitat. — A small tree found on the North-West Htmdlava from the 
Indus to Nepdl. Stewart specially mentions it in his account of Ha/a; a 
and Kaghan. 

IVORY. 


For an account of this substance see under EJephaa indicua, Vol. III.. 
226. 

IXORA, Linn . / Gen. Pl. % II., 113* 

The various species of Ixora, though extensively cultivated in the gardens 
of the hotter part* of India, am not, as a rule, of much economic value. For an 
account of the cultivated species and varieties the reader is referred to Fir- 
minger, Man. Garrfpniuf for India, pp. $#o to 5^5. Several specie* such a* 

1. nigricans and I. spectabilis, are large bushes or small tree* which* yield 
timber* of some value. Of the latter, Kurz remark* that it is yellow>sh-wh»te, 
heavy, close-grained, hard, and brittle; on exposure turning pale-coloured and 

black »*h-$trca ked , «. 

Ixora acuminata, Rcxk. , FL Bn. In<?., III., 13;; Rudiaceje. 

Vern.— Ciunfiat. Nfer*M, ; Thtkira , Assam. 

Reference.— ko*b., pi. Ind., H4 . t*s. 
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The Flame Tree. 


(i G . Watt.) 


IXORA 

parviflora. 


Habitat.— A robust, glabrous shrub distributed from Sikkim 3,000 feet 
to Bhuldn, Assam, KhAsia hills, and Chittagong. 

Dye* — In a note on the Dyes of Assam, the Director of Land Records DYR. 
and Agriculture mentions this plant as used as a moidant along with 512 
Arnotto (Bix* Orellana). 

Ixora coccinea, Linn. ; FI. Br. Ind., III., 14 j. 513 

The Flame Tree of the Woods. 

Syn. — I xora gkanihfi.ora, Br. ; I. propincva, Br. ; 1. incarnata, DC. ; 

1 . obovata, llrynr ; I. Uani/hica. Koxh. ; Pa v Ell A COCCINEA, P. in- 
carnaTa, Blume ; F. UaM'Huca, Miq. 

Vem, — Rangan, rajnna, Menu.; Partkul , Mar.; Pan-sd-pcsk, BfhM.; 

Band hi* ka , raktaka , landhij*vaka, Sans. 

References. — Roxb., FI. Ind., F.d. C.B.C . , 126 ; Brandi For. Fi., 27 5. I 
Kura. For. Fi. Burnt , II., 2/5 ; Kept. Pegu. App . ex: ; Man. 

cxxxiv.,7; Gandlc, M 1 n. Ttt.b., 2 Jo , Dais. r Gibs., Bomb. Fi , 112; 

Sir Wdiutnt 'J'inr.i, V , , Mason, Burma and Jt< People, .ftf, ; 

Pyrnock, Mat . Mt'd. W. hid . , 2nd Kd. t 410 : hi boa, l ’. Pi. bomb., J44 
bat/fur. Cyclop., II., Spr ,* Gazetteer* ; — Orii sa, II.. 17S ; Mvsorc 6 ^ Ct/arg. 

I., 70 ; Kananx, 71 ; Banda, <v f ; ¥ourn. Agri.-IIort. See. Ind. ( Old 
Scries), II., 3 $ 6/ A’., I/; (A Vie Series/, IV., 1 ih . 

Habitat. — A small shrub exienvvely cultivated in gardens throughout 
the hotter parts of India. According to Roxburgh it is a native of China 
•ind the Moluccas, but Kurz regards it a? a native of Lower Burma also. 

Medicine. — 41 In dysentery 2 /«. Us of the flowers, fried in ghl, are rubbed 1 MEDICIHE. 
down w ith 4 gunjds each of cummin and ndgkessar, and made into a bolus j 5*4 
with butter and sugarcandy tmd administered twice a day ” \D\ meek). | 

Spkcml Opinions.— $ 44 The root of the plant is used in the treatment of 
acute dysentery by Assistant Surgeon U. Lai Deb attached to the How- 
rah General Hospital who first introduced the remedy. The mode of pre- 
paring the drug is given as follows:— The root .s ground to a pulp w :th a little 
water on a btonc with a small proportion of long pepper, and about 30 to 
40 grains of the fresh r<xit should be taken in this way every three or four 
hours. A tincture made with 4 oz. of t he dried root to one pint of proof sp rit 
has been also found efficacious though less so than the frer*h root. I he 
remedy has been largely used in the form of f •''■•lire :n the Howrah General 
Hospital in both the European and Native V ailments. It is a valuable 
remedy, but not as certain and effect 4 . vc as lj . acumha. I be remedy is 
not disagreeable to the taste, nor tmetic o r po.>onous (Ctz:J Surgeon 
J. G. /V/r^r, 

Sacred.— lbe flowers arc held sacred to S ; va and Vishnu. 

I. parviflora, Vahl.g FI. Bi. Ind , III.. 142. 515 

The Torch Tree. 

Syn. -Ixora akborea, Foxb . MSS. ex Snuih ; I. dfcipiens, DC ; I. 

Pavetta, Andr. 

Vem . — Koto g.utdhat {John iangin,' in Cnutia Nagpur) Mint.; Rxngan, 

Beng.; Pet,, Kot,; M/rotn rr.et', S^TU; Te'lu, kurwttt, Irivv; 

Pssti, tort, CiONH. ; fin rat, foist mi., »t.i *lurat, r ukura. Bomb ; A '-nit, 
lokandi. khura. Mar,; AVj, K.W‘ v Saufundu Tam. ; mi 

konvi p‘da. putt a pala (Elliot b ka*;p.tl, kaeft.p.tdei, tadda pa!!u 
(Gamble!, Trl. ; Gorin, tCoORf.1, it;, Kan.; Pm j- 

yr^(Ixormgene.u»l.. BtRM , Ma ata^iOa.n y K.yanhuttai, pit nkt 
w/,Tam. in CVylon). biNo Non.— The Tel^cu. Kanaresr, and otkei 
South Indian names denote the use ot the jrreen twj^s as t iches. 

References.— Rath., Fi. htd Fd . C Bd ., us ; Brand’*. For. FI .*:< ; 

Kttrg, For. FI. Burnt., //., 2/ • Pegu ; Bcddovtc, Fl.Sr.v ., 

/. 222; G intbit, Man. TitM**., . Pits, h' Gib*., Bornb. FI . f ^3iF ./at. 

Fi. A ndbr., 93 , 9*, t>2, 161 , A\f. A. Ca^pUii, Kept. Chut. a A agpur. 
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No. S411 1 Mason, Burma and Its Ptopfy.jMt Trim., Cat. Coylen PI., 44 • 
Lisboa, u. Pi. Bomb. idS, $44: Indian FomUr, III., JO?; G***tt**rs 
Mysort and Coerg, I., 50, 70/ Than*, 45/ Kenan, Hi SsttU. JRspt., 
Chanda, C. P., App. VI. 

Habitat*— An evergreen shrub or small tree of Western Bengal, Behar, 
Burma, Western, Central, and South India : from the Satpura range south- 
wards. Distributed through Chittagong, and Pegu to Ceylon. 

Medicine. — Rev. A. Campbell states that the Santals employ the root 
or fruit as a medicine to be given to females when the unne is high 
coloured. 

Food and Fodder.— The Santals eat the ripe fruit, in the Central 
Provinces buffaloes are said to eat the leaves. 

Structure of the Wood.— Light brown, smooth, very hard, close-grained. 
Well suited for turning and might do for engraving. Boddome remarks 
that it is used for furniture and building purposes. Kurz says that it 
takes a good polish, and Lisboa, that it is used for fuel. Weight 57 to 
66!h per cubic foot. 

Domestic.— The branches arc employed for torches and are used for 
that purpose, by letter carriers (Brandis). 
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Jade and Jadeite. ( J . Murray.) 


JACK-FRUIT. 

Jack-fruit, see Artocarpns istegrifolia, Linn.; Vol. I., 330. 

JADE. 

Jade, Ball, in Man . GcoL of India, III., 5/6. 

under the name lade several different minerals arc included, which 
are not always easily ditsinguishable. Scientifically, however, the name is 
restricted to a definite substance called nephrite. This term, derived 
from vtppos, the kidney, refers to the reputed value of the mineral in 
renal diseases, whence also it was formerly known as Lapis nephriticus 
by the Romans. The word Jade is probably a corruption of the Spanish 
“ hi j ad a 99 from the old name 44 pied r a dt hxjada 99 applied by the Spaniards 
in Mexico and Peru to the mineral. 

True jade or Nephrite is a native silicate of calcium and magnesium, 
and may In? regarded as a crypto-cry stalline variety of horneblende. It 
has a specific gravity of from 2*91 to 3*06. Moist specimens can be 
scratched by flint or quartz, but the mineral is said to become harder 
after exposure of its broken surfaces. It is compact, non-crystalline, and 
extremely tough, and varies in colour, from every shade of green to yellowish 
'rrev or white. 

Jadeite is one of the substances most commonly confused with true 
jade, from which it differs in its more com plicated structure, containing 
as it does a number of bases combined with silica. Much of the Chinese 
so-called jade is in reality Jadeite. This substance was employed for 
making axes, and tor ornamental purposes, by the inhabitants" of the 
ancient Swiss Lake-dwellings, by the Egyptians, and by the Mexicans, &rc 
A considerable proportion of th^ Chinese 44 Jade ” also consists of another 
mineral, Prehnite (a silicate of lime and alumina). Amongst other sub- 
stances passed off as Jade arc serpentine, and clever imitations in glass, 
which may be seen even in the bazArs of Burma and Central Asia. 

Vent. — Yashm, Hind ; Saug^yaskab, chanetare, sasig-i-kas, Pb. ; Yaskm, 
sang-i-yashm, PEES. ; Sutaskt , kash/ashi, tl’HKl. 

Reference*.-- Mallet, Gcol. of India . IV. {Mineralogy)* §S* 94: Balfour, j 
Cyclop., ; For fxs Watson, InJ . 5 * v, /., 4 * 3 : Baden Poxecd, 1 

Pb. At an,, 202 : Cat. Pan; tb T*o. Cal c 2$ ; District Manual. 

Coimbatore, Mad rat, ; Burm. Airr, i ;t . K< , — 1^74-7$. ^ 9 , So : ! V S 2 ^ 3 , 

?9.So. Si, S9, 9*, afp. fix., t rx.rei., exteiii., cxi r. 

tSSj-Sj, 44, 4>‘. 'V/ s * cm., t.xvri., cxx., cxjtis. ,• 7 

35 * J* i Pop. Yafllt.i ’J Mission. tS 7 J, 7 « ; Andersen, Fr\di\on t 
Yuutut, * 6 . S17 . Math*, Pec. G . 5 . /.» 1 ’.. 11: Stolicika, Ptt\ G S.I. , 
17 /., St: Hon toy V'lns'P. J. A. S. B.. 17 . 26$; Yii,\ "Mirc. 

/., 177 ; Ptp. ’?4idf-u;i :e« \f Vtcauag, i**' Pt v D ft. 

Bo. $J2-Inr. f !'*7, Corrupts 'dc:ue t-n Minerals cf ; /«’ \ 

Agri. f A ov. 27, ifb 6 ; May /<;, tSSS. 1 

SOURCES. | 

BegntiL — The horneblende rc'ck west of Dum r ahur nni I’nhiit, in ! 
South" Mirznpur, passes into a finely granular to nturh compact t^omolite 1 
forming a coarse Jade. In this state it is n*et v ih, more espcciaib bciw een j 
Kotamowa and Bhamni.and at the top o» Ju«u.i Ghat. An oiiw-grcer j 
Jade occurs north-west of Kisari. and the mineral if also found associ- j 
ated with the Corundum at Pip* 1 (/*.».’/ ; Majlct). j 

Turkistan. — For many centu .es Jade mines ha\e been worked by the . 
Chinese at KarakAsh on the Kuenhin range. These mines were \.vted j 
and described by Or. Sffcliczka in 1S74. from whose account it appears j 

that the rocks ‘.n which the lade-bcaring wins occur are syont.c grv. \ 

with micaceous and horncbfcndic schists. The mineral \ a* es from pale I 
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SOURCES. green to a dark green, but some of a white colour also occurs. Certain 
of the veins observed by Dr. 8to(iczk& were 10 feet thick. Associated with 
the Jade in these veins a coarsely crystalline white dolomite was found. 
Besides these mines at KarakAsh, Jade is found in most of the streams 
issuing from the Kuenlun, and south of Kotan other mines of great anti* 
quity exist, which are mentioned as producing Jade by Chinese authors 
of 2,000 years ago (Ball ; Afailett). 

Upper Upper Burma.— The Mogaung District has long been known to the 

Burma. Chinese as a source of a very valuable white or greenish •• Jade.” Mallet 

5 states that all the specimens of Mogaung so-called jade which he has had 

un opportunity of examining, have proved by their specific gravity, fusibi- 
lity, texture, hardness, and colour to be jadeile, a mineral which the 
Chinese hold in higher value than true Jade or Nephrite. The Mogaung 
mines were first described by Dr. Anderson in his Report on the Expedition 
\ to Yunan, 1871, but since the British occupation, they have attracted miu h 

1 attention, and have formed the subject of an exhaustive and interest ng 

j report by W. Warry, Esq., Political Officer, Bhamo. From this it appears 

f that the discovery of the mineral was accidentally made by a small 
! Yunanese trader in the thirteenth century. A large party was organised 

j for the purpose of returning to procure more from the same place, but they 

appear to have been unsuccessful. Another attempt was made by the 
! Yunan Government in the fourteenth century, but all the members of th.t 

; expedition are said to have perished by malaria or at the hands of hostile 

hill tribes. No further exploration of the Jade country seems to have been 
j made by the Chinese till 1784, when, on the termination of hostilities 

j between China and Buima, a regular irade opened out between the two 

j countries. Adventurous bands of Chinese soon discovered that the Jade- 
j producing districts lay on the right bank of the Uni river, and a small hut 

! regular supply of the stone was now conveyed every year to Yunan. 

i Impracticable roads, a malarious chmate, and an unsettled country, howetci, 

prevented the expansion of the trade, and year after year numbers cf 
Chinese merchants perished in their attempts to procure "the stone. 

. ■ Earlv in the present century the Burmese Kings seem to have become 

aware of the importance of the Jade trade and of the revenue which >1 
i might be made to yield. In ifkift a Burmese Collector ate was established 

at the site of what is now the town of Mogaung, and a guard was reguiai- 

ly stationed at the mines to protect the trade and to maintain order. 
Regarding the duty levied, and the mine regulations Mr. Warry writes: — 
0 Mogaung now became the head -quarters of the Jade trade in Burma- 
Comparatively few Chinese actually went up to the mines ; the Kachins 
' themselves brought down most of the stone to Shuifunchun, a sandbank 
opposite Mogaung, where a large bazar was held during the season. The 
Burmese Collector imposed no tax upon the stone until it was ready to 
leave .Mogaung, when ne levied an <ui valorem duty of 33 per cent, and 
issued a permit which was examined by his deputy at Tapaw, one day's 
journey from Mogaung by river. After this the stone passed freely nny- 
, wherein Burma without further charge or inspection. The value of Jam' 
j was determined for put poses of taxation by an official appraiser. Hus 
; officer, however, by private arrangement with the traders and the Col- 
. lector, estimated all stone at about one-third of its real value. The actual 
; duty paid was therefore small and business proceeded smoothly, cases o! 
J friction between the traders and thfc customs officers being of very rare oc- 
* currence. All payments were m^de in bar silver. The metal used was 
at first fairly pure, but it was soon debased by a large admixture of lead. 
Rupees did not come into general use until 1874/' 

Besides the duty levied at Mogaung, the stone had to bear certain 
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minor charges at the mines and at Namiakyaukseik, distant one day's SOURCES, 
journey from the former. i Upper 

44 Under the system just described the jAde trade continued to flourish urma * 
for many years. The period of its greatest prosperity is comprised within 
the years 1831-40, during which time at least 800 Chinese and 6ooShans ' 
were annually engaged in business or labour at the mines. All the stone , 
was sent by one of tne above mentioned routes to Yunnan-fu, at this time j 
the great emporium of the trade. The business there was mainly in the ! 
hands of Cantonese merchants, who bought the rough stone in large j 
quantities and carried it back to be cut and polished at Canton. j 

44 In 1841 war broke out between Great Britain and China. Hostilities 
first commenced at Canton, and the effect on the Jade trade was not long . 
in making itself felt. Cantonese merchants no longer came to buy stone « 
at Yunan-fu. Stocks accumulated, and Yunan traders ceased to go up 
to the mines. The Ka chins, suffering from this stoppage of business, ! 
made urgent representations to the Burmese at Mogaung ; and in 1842 a , 

Burmese officer proceeded from Mogaung to Momein to inquire if any 1 
offence had been given to Chinese traders that they did not come as usual j 
to the mines. 

44 There was a partial revival of the trade for a few years commencing . 
with 1846, but the disturbed slate of Southern China, consequent upon the 1 
Taiping rebellion of 1850, prevented a complete recovery; and with the 
outbreak of the Pantha) rebellion in the roads leading to Yunnan-fu 
were blocked and all business in Jade came to a standstill for several 
years. 

44 During the early part of the period just passed in review the Chinese ; 
estimate that the average amount of duty collected each year did not 
exceed K6,ooc» the output of Jaui being small and the official appraisers 
venal. About the year 1836, when the trade w?.< most flourtah'ng, 

R 2 i ,000 was the probable amount of the annua! collect on. After 1S40 
the duty fell to R 3,000 or less, and then it dwindled aw av to nothing. The : 
above estimates are probably below the mark, a*? the Chinese would, for 
obvious reasons, be inclined to understate the real amount. 

4 *'l he year 1861 witnessed a great improvement in the Jade trade. From 
that date until now the bulk **f the stone - been carried by sea to 
C anton. In 18m the first C antonese merchant -ived in Mandalay. He 
bought up all the old stocks of Jade and con\c\ d them to China by sea, 
realising a large fortune on this single venture. His example v>as qun. kl\ ! 
followed by other Cantonese, and ones iror • the t: ado in Jade revived, r 
and numerous Yunaneve went up to the mines. The print 'pal quarries 
were now at Sanka. Stc.ne had been discovered there mam war* before ’ 
but had been pronounced poor in quality ai.d scarce i\ worth the trouble 
of working. Now, however, upon a second trial, it proved to bo cc ;ua* or 
superior to that from the earlier mines, the colour having, as the K.u bins 
alleged, matured and deepened in the interval. The annual duly collect- 
ed at this time probably amounted to .at least K 2 7.000. 

“ Hitherto tne collection of the duty had been in the hands of an official 
who had paid a very high price at Ava foi ^ppo rvment and who was 
in the habit of remitting to the capital only as miah as. bethought fit— 
usually about onesfifth— of the actual receipts. In i8o(> the tax was 
farmed out for the first time. he price obtained w.is *v6h.ikk> for a three , 
years' lease. At the expiration id this term the K ng, dissatisfied with j 
the amount of the Jade Revenue, determined to buy al! the stone from the 
Kachins himself, and appointed a high official to act as his agent at 
the mines* For a whole season Chinese and other dealers in Jade were! 
excluded from the mines. The stone, as it w as dug up, was purchased by 1 
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their protest ot no avail, resortca to tne much more effectual method of 
curtailing' the supply of stone and producing only pieces of indifferent 
quality. For this reason the King's experiment was a failure, and the 
total revenue he secured did not equal the proceeds derived from the sale 
of the monopoly in the preceding year. The Chinese explain the failure 


of the monopoly in the preceding year, i he Chinese explain the failure 
on other grounds. The experiment, they say, was doomed from the out- 
set ‘owing to the inherent impropriety of a sovereign descending into 
the arena of trade and taking the bread out of the mouths of his own 
subjects.* 

“ During the years 1B70, 1871, and 1872 the King obtained an annual 
remittance of R 12,000 from the Collector at Mogaung on account of the 
Jade duty. In the following year new deposits of fine jade were discover- 
ed at Mantiemmo, and the King again determined to become the sole 
purchaser from the Kachins. On this occasion, too, the revenue he realised 
fell far below the average of former years. 

11 1 n 1874 the old system was reverted to and the collection amounted to 
R 6,000. Once more, in 1875, the King undertook to buy the stone himself 
from the Kachins, and again the experiment failed, though not so badly 
as on the two previous attempts. About this time the Iku quarry was 
discovered, and the output being very good the right of collecting the duty 
was sold in 1876 for three years for the sum of R 60,000. In 1880 \Vu 
Chi, the son of a Canton Chinaman by a Burmese mother, obtained a 
three-years’ lease of the monopoly at the rate of R 50,000 a year. In the 
second year of his term the Tomo quarries were opened and he made an 
immense fortune. 

" In the autumn of 1883 Mogftung was sacked by the JCichtns, and 
during the ensuing winter and spring there was no trade in Jade. In 
June 1884, ordcf having been partially restored, a Chinese syndicate, re- 
presented by Li Te-su, took the monopoly for three years, agreeing to 
pay R 10,000 the first year, R 15,000 the second, and R20.000 the third. 

The up-country was still unsettled, and the lessees, by arrangement 
with the traders, were permitted to collect duty at Bha mo instead of as 
heretofore at Mogaung. During the first two years of (heir term, owing 
to the disturbances connected with the adventure of Hsiao Chin and the 
British occupation of Upper Burma, they collected little or no duty ; but 
the proceeds of the third year left them with a margin of R20, 000 over ana 
above their total expenses for the three years/' 

The tax (at the same rate of 33 percent, ad valorem) was then farmed 
out by the British Government to a Cantonese lessee for about H$a t w>o, 
who appears to have been very strict in exacting his rights, levied new and 
unauthorised taxes, and made every endeavour not only to collect the 
duty, but to get the management of the mines into his own hands. Asa 
result he became extremely unpopular, and in 1887 was assaulted ana 

outraged at Mogaung. ... ... , . . . 

Method of Mini wo.— The mtthod of mining followed in the deeper 
quarries is described as follows by Mr. Warry:— . 

" In important matters, such a* the discovery or the opening of a 
Jade mine, the action of the Kachin tribes is entirely determined by super- 
stitious considerations. In their scafth for $ton% they arc guided by indica- 
tions furnished by burning bamboos 5 when it is discovered, favourable 
omens are anxiously awaited before the discovery is announced to > the ^Ka- 
chin community. A meeting is then convened by the Chief bawowa, 
and again sacrifice and other methods of divination are resorted t 
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order to ascertain if the mine should be worked at once or be allowed to 
remain undisturbed for a period of years until the colour — such is the Ka- 
chin belief— -is sufficiently matured. If the indications are favourable to 
the immediate opening of the mine, the land at and around the out-cropping 
stone is marked out by ropes into small plots a few feet square which are 
then apportioned among all the Kachins present. No Kachin belonging 
to the same family is refused a ire, no matter how far away he may live 

•‘The ground thus parcel l**d out, traders are invited to the mine, and 
after an elaborate ceremonial it is declared open and the digging com- 
mences. A similar ceremonial is held at the opening of each successive 
season. This year (1883) the sacrifices were on an unusually large scale, 
an abundant output being desired in order to meet expected orders on 
behalf of the Emperor of China who is to be married shortly. On the 
occasion of the Emperor Tungchih’s marriage in 1872 it is said that a 
sum amounting to four lakhs of rupees was expended at Canton in buying 
Jade for use at the ceremony, and a great impulse was thereby given 
to the trade in Burma. 

“The Kachins have always claimed the exclusive right of digging at the 
mines. They have, however, from time to time allowed Shans to assist 
them, and in the early days Chinese were permitted to work certain quar- 
lies temporarily abandoned by the Kachins. The Chinese, however, found 
the labour severe and the results unsatisfactory, and they have now for 
many years contented themselves with buying stone brought to the surface 
by Kachins. 

M The season for Jade operations begins in November and lasts until 
May, when the unhealthiness of the climate co'mpels all traders to leave 
and the flooding of the mines suspends further operations on the part of 
the Kachins. 

“ This flooding of tjie deepest and most productive quarries is the great- 
est difficulty with which the Kachins have to contend, and they have spent 
much labour and money in devising expedients, with indifferent success, to 
meet it. There were at the time of our visit elaborate bamboo structures 
over some of the largest quarries for the purpose of baling out the water. 
When the floor of the pit can be kept dry for a hours,— and this is as 
a rule possible only in February and March,- . vmense fires are lighted 
at the base of the stone. A careful watch must t .cn be kept, in a tremen- 
dous heat, in order to detect the first signs of splitting. When these occur 
the Kachins immediately attack the stone with pickaxes and hammers, or 
detach portions by hauling on levers inserted in the crack. All this must 
be done when the stone is at its highest temperature, and the Kachins 
protect themselves from the fierce heat bv fastening layers of plantain 
leaves round the exposed parts of their persons. The labour is described 
as severe in the extreme and such as only a Kachin would undertake for 
any consideration. The heat is insupportable even for onlookers at the 
top of the mine, and the mortality arttong the actual workers is very con- 
siderable each season. The Chinese take a malicious pleasure in remind- 
ing the Kachins that in the early days when quarrying was easy the right 
of digging was jealously withheld from outsiders ; snd they assure them 
that under present conditions they need not be apprehen Mve of an infringe- 
ment of their monopoly/* 

In summing up the present condition of the Jadc-mining industry, and 
the trade in the stone in Burma, Mr. Warry writes : — 

“The demand for Jade is universal throughout China, and the price of 
the best stone shows no tendency to fall. Burma is practically the only 
source of the supply, and there seems no reason to think that the supply 
is likely to fall short of the demand. Considering the large area over 
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which the Jade stone has at one time or another been discovered, the im- 
practicable nature of the country, covered for the most part with thick 
jungle, and the rough character of the prospecting, which consists merely 
in examining large and obvious outcropping stones, it is probable that the 
jade hitherto discovered bears a very small proportion to that still con- 
cealed. It is likely, therefore* that in the Jade country our Government 
possess a source of revenue capable of considerable development. Put- 
ting out of sight the probability of future discoveries of jaae, there is no 
doubt that the revenue derived from the present mines might be much im- 
proved if free access could be obtained to the country. The introduction 
of European appliances, which should supersede the present injurious 
method of working the quarries, would add considerable value to the 
output, a good part of which is now calcined by the action of heat. And 
the smuggling of stone overland to China would at the same time be 
effectually prevented. M 

The fate of taxation and the method of levying it is at present under 
the consideration of Government. 

Trade.— For a statement of the exports from Burma during the years 
from i83o to 1886 the reader is referred to the article Come lain, Vol, //., 
i 6 S . In continuation of the tabic there given, it may be stated that the 
exports in the last year for which statistics are available 1 1888-89) were 
4,898 cwt. f value £6,54,0*0. 

It would thus appear that the Jade trade from Burma which had seem- 
ingly fallen off from 1881-82 onwards has again begun to revive, and hopes 
may be entertained that it will continue to increase as the country becomes 
more settled. 

A considerable amount of a fhlse Jade, in reality serpentine, is import- 
ed into the Panjab from Afghanistan. It is said to be found near Kanda- 
har, and to be brought down the Indus on rafts floated with inflated skins 
to Attack, whence it is carried to Bhera in the Shahpur district to be used 
in the manufacture of knife- hand its. 

Medicine. — Liquor drunk from a Jade or Agate cup us supposed to ai’av 
palpitation of the heart, and the cup itself is believed to act as a protec- 
tion against poisoning. 

Domestic.— Cups, vessels, and ornaments of Jade are highly valued by 
the Chinese, and also by certain clashes in India. Not only are its hard r. ess, 
weight, sononcty and peculiar sombre tint adju red, hut wearing the stone 
is supposed to impart to the wearer many good qualities and virtues. 
Easy to work when first extracted. Jade acquires a considerable degree of 
hardness after exposure, a property which together with its toughness ren- 
ders it very useful as a material for ornaments. In Burma, it is principally 
employed in the manufacture of finger- and car-rings, bracelets, chains, 
The chief scat of the manufacture of these ornaments is at Momcin, where 
the stone, according to Dr. Anderson, is cuf by means of circular discs of 
copper and rotating conical tipped cy lindens,* charged with siliceous mud 
and what appears to be ruby dust. At Momein a pair of bracelet- of 
the finest Jade cost about Rioo. The most highly valued Jade or Jadeite 
is of an intense bright green colour resembling emerald, but red and pale 
pinkish varieties are also prized. 

Exceptionally beautiful specimens of Indian Jade work date from the 
times of Jchangfr and Shah-jchan* both of whom appear to have taken 
much pleasure in cups and ornaments made of this stone. At the present 
time, the stone is not so much employed as it was formerly in Indian art 
work, still figures, cups, and other ornaments kre occasionally made from 
it, especially in Southern I ndia. As already mentioned, articles of spurious 
jade, glass, 8cc., are frequently met with, and are passed off by merchants 
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as the true article. Perhaps the most commonly employed of these, in DOMESTIC. 
India, is the Afghan Jade-like serpentine, which is largely used in Bhera 
(Shahpur district) for making hilts of pcshqunhe (or Afghan knives), and 
of the hunting or dinner knife. Baden Powell describes the method of! 
cutting this stone as follows : — 0 The pale green plasma called ‘ sang-i- ; 
ye sham 9 is cut by means of an iron saw, and water mixed with red sand ; 
and pounded ' kurand 9,9 f corundum). “ It is polished by application to t 
the 4 sdn 9 99 (polishing wheel), "wetted with water only, then by being 
kept wet with water, and rubbed with a piece of ' uati * fa smooth fragment j 
of stoneware, pottery (*r potshera), and lastly by ribbing very finely pound- | 
ed burnt sanifwtsham on it. This last process must be done very ! 
thoroughly. The other stones used for handles come from the Sait Range * 
and the hills near Attock." 

Jaggery, ?ee Borassus flabelliformis, Linn. (Vol. I.. 495) ; Caryota ureas ! 

Linn. (Vol. If ., 20S), Cocos nucifeni, Linn . (Vol, 11 ., 449 k also Phoenix 1 
sylvestris, Roxb , ; Vol.V. Consult also the article, Narcotics, Vol, V. | 

Jalap, SCC Ipomaea purga, Ifayne ; see p. 4^8. j 

JASMINUM, Linn. ; G<n. Pi.. IT., 6^. ! 

A gfims of scandent or erect shrubs, belonging to the Natural Order j 
U1 P\CKv*i, and com i.iri'r.ni? .jo specif* distributed ovr, the tropes or warm tern- } 
pc rate parts c f the Old World. Of these, some 4) arc natives of India. j 


Jasminum angustifoliura, V*k/.; Fl. Br . ind.. II/.. 59$ ; rr r igkt . ; 

[ A\, /. 69 $ ; Oleacf JE. i 
Syn. — J asminum viminrum, Wtil l. ; }. tripiorum, Pers. ; Nyctan - 1 

THUS AM.rSTIPOi.iA, t.in n. ■ N. VIUIVFa, Rete. ; N. TKIFLOKA, Surm. ; • 

MoGORU’M viminit-v, I.umk. M. txiklokum, Lamk. 

Vera, — Mve.in, Han-mnlltta, Hi so. ; Chatiu miRika. c.ixiFmaliira. Tam ; ! 
Ckiri *naUc. adseir-m'iUie. I'el. ; Kitapit Malay,; Wit saman 

pith* ha, Sing. ; Kan :n i mithilr a. a ph W, i, t.ma malh. Sans. j 

References. — Roxh., FI. /mi., hi. (\/t.C.,3j : E!lu>t. Fl. And hr.. 42 ; > 
Aindie. M<t*. Ind.. If.. ft: Drury. C. PL. 267 : ZfjVdvr, Cvchp . I i., 
4ty ; Treasury of Bnt.. /.. ; GaaePer r . A T • M\ P.. $ 2 . 

Habitat. — A common shrub on the lowe- hdis of the Deccan and ; 
Cc> kin. \ 

Medicine. — Ainslie writes : 1 The bitter Ro- ground small and mixed 
with powdered vassum^oo (root of Acorns Calanusl and lime-iuice, is con- 
sidered a valuable external application in cases of ringworm.' ; 

Domestic. — Roxburgh sa\s : “ It grows cu*d l y in every soil and situa- 
tion, is constantly covered with leaver, the bright, shining, deep colour of 
which renders it always beautiful, and particularly well adapted to- screen- 
ing windows, covering arbours, Ac." ; 


J. arborescens, Box 6 . ,■ Fl. Br. Ind., III.. $04 ; Ic , /. 6 $g. 

Syn. — J asminum montanum, Rath ; J. abborfi m, Rorm* j 

VaR, latifolia, Raich.: Wifkti A\. *- ~ iKi - I 

Vvr. montane, Roth ; J. punctatum, M'mI. ; j. at, abrllum, J 

Vera.'— Saptfila, nwmatltkA. be! *■ ta-bsLix Hind ; Bura-kinda, ! 
Hitva-muUika, Bfno.j Gada hnnJ Santal; Ajwar, BoMP. il 

Kusara, Mas.; mails , rt'L.; Sap fa! a, ••ava-mahtka. madhtt, j 

Sans. 

References*— 
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Habitat*— A large shrub, or scrubby tree, native of the Tropical North- 
Weal Himalaya, alao of the hot lower hills of Southern India and Ceylon 
at altitudes from 500 to 3,000 feet. Var. latifolia occurs along the base 
of the Himalaya from Kumdon to Bengal, while par. montane is a native 
of the Deccan. 

Oil.— Lisboa mentions this species in his list of oihyielding plants, and 
states that a volatile oil may be obtained from it by distillation. 

Medicine. —The Rev. A. Campbell states that a preparation of the 
plant is given by the Santals in certain menstrual complaints. Dymock de- 
scribing Par. latifolia writes: “The juice of the leaves is used with 
pepper, garlic, and other stimulants as an emetic in obstruction of the 
bronchial tubes by viscid phlegm. Seven leaves will furnish sufficient juice 
for a dose. For young children the juice of half a leaf and of four leaves 
of agdeta (Sesbania graadiflora) may be mixed with two grains of black 
pepper, and two grains of dried borax and given in honey.” 8. Arjun 
{Cat. Bomb. Drugs* 8 q) states that the leaves of the same variety are 
slightly bitter ana astringent, and might be used as a tonic and stomachic. 

Food. — The seeds of var, latifolia were eaten at Poona during the 
famine of 1877-78. 

Jasminura grandiflorum, linn. f FI. Br . Ind. t TIL, 6uj ; Wight, 

The Spanish Jasmine. [/<■., /. i ^ y ;, 

Syu.— JaSMINVM aurkum, Don. ** 

Vern.— Ckdmtli, jdti, Hind.; Jdti, Bkno. ; Jdki, N.AV.P.s Chamba, 
chambeh, rati. Ph. ; CkamMi* Bums.; Gkambtli, Gii/. : Jaft Tkl. ; 
Myall*. B vvtu. ; Jdti, Sans. 

References.—/?*^., FI. InJ.,Kd. C.B C„ i 4 ; Brandis, For. FI., 

Kura* For. FI. Burm., II., tiO; Gambit f Man. Ttmb , /« ; Stertar/, Fb. 
FI.* f 4 t ; Fir With am Jones, V , 7 4; FI! tot. FI. AruJh , 74 • Mason, 
Burma and Its People. 4 W* *'Ol { 0 \ C. Mai. Med. Hind., t<y\ , 

Dymock, Mat. Med. \\\ Jnd 2nd Fd , . 474 ; Baden Fattrll, Pb. Fr., $$$ • 
Atkinson, Him. Dist.* 74 *> ; Art of Perfumery, Balfour, 

Cyclop.* II., 4*\; Treasury of Bot., /., (jif ; Agn.I/ort. Sot. of India, 
Jour. X. (Old Senes). 1 5 ; TV. [ Xtrns Series), r tS : Gate liters : - Mysore 
and Coorg, It . ,7 ; H.-W. F., IV., 7 4 I., A*» . .V., 3 t 1. 

Habitat.— A large, scamient, glabrous shrub, found wild in the sub- 
tropical North-West Himalaya, at altitudes from 2,000 to 5,000 feet, often 
cultivated throughout India. 

Oil.— The fragrant flowers are used in India for preparing a scented 
oil, which is considered coming and is much prized bv the richer classes 
of Natives. In certain localities such as Kumaon it is also employed for 
making perfumed waters. In Europe, the flower of the Spanish Jasmine is 
very highly esteemed by the perfumer, owing to the delicacy and sweetness 
of its odour, and to the fact that it »s impossible to imitate it by artificial 
combinations. Piesse states that the chief source of Jasmine oil is near 
Cannes in the South of France, where the plant is largely cultivated. An 
acre of land yields about 500th of blossom, which is said to be bought 
by manufacturing perfumers at the rate of u. 6d. to 2 s. 6J. the pound. 
In the perfumer s laboratory the method of obtaining the odour is by 
absorption or “ enflturage” In this process the flowers arc sprinkled over 
a layer of lard and beef suet, the operation being rejpeated ev$ry few 
days with fresh flowers as long as the plants remain in blossom. The 
grease absorbs the odour, and is finally melted at as low a temperature 
as possible and strained. Oils ar# similarly prepared, a cotton doth 
steeped in olive oil being substituted lor the laye* of lard and suet* The 
extract of jasmine is prepared by adding one quart of rectified spirit to 
two pounds of jasmine fat or oil, and leaving the mixture to stand for a 
fortnight at summer heat. The extract is then strained off, and the still- 
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scented residue of fat or oil is sold as pomatum or hair oil. The extract is 
highly valued, and enters into the composition of a great many of the 
hand Kerchief perfumes of Europe. From Jasmine oil a crystalline cam- 
phor has been separated, which is inodorous, fusible at 125® hardly soluble 
tn water and easily soluble in spirit and ether. It has been suggested by 
Gmelfn that this so-called camphor may be a fatty acid. 

Medicine. — The plant has long been known and recommended by 
Sanskrit and Muhammadan writers. The former believe the oil prepared 
from the flowers to be cooling when applied externally, the leaves to 
be of value internally, in cases of skin diseases, aphtha, oiorrhera, &c.,and 
the frbbh JUICE OF the lbaves to be a valuable application for corns 
between the toes. According to Muhammadan writers the plant is deob- 
struent, anthelmintic, diuretic, and emmenagogue. The flowers made into 
a plaster are also supposed to act as an aphrodisiac (U. C. Dutt,Dymock , 
fsfc-} Atkinson states that in the North-Western Provinces "the flowers 
and their essence are used as an application in skin diseases, headache, 
and weak eyes ; the leaves are ustd in toothache.** 

Special Opinions. — § “ The leaves when chewed are found useful in 
ulceration of the mucous membrane of the mouth. Boiled in ghf they arc 
V, he wise frequently used with benefit for the same affection ** ( Civil 

Surgeon C. J. H. Meadows, Barrtsal ). "The oil is largely employed 
as an external application to the healthy skin to protect it from the effects 
of dry and cold winds*’ ( Surgeon-Major A S. G. Jayakar , Mu skat). 

Structure of the Wood.— -Similnrto that of J. officinale. In Catalo- 
nia and Turkey the plant is cultivated for its long straight stems, which ! 
are made into slender pipe-tubes, much prized by the Moors and Turks. j 
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Jasminum hurnile, Linn, { FI. Hr. /ml., III., 603 , Wight, Ic., 1. 1258. 

Syn. — J asmin cm chrvxanthbmum, Jtoxb .; J. bbvolitum, Sims .; }. 
BIG NON I AC SUM, Wall . ; J. WaLLICHIANUM, Lindl . ; J. 1 NODORUM, 
Jatquem. 

Vem. — Malta, pit malt i, Hind.; S varna rut, Bing.; Sonajahi, Kumaos; 
Chamha, juari, tsnnu. summit*, idi^kuia, sow, ti, shtng, piring, mar- 
ti, ttaugei, Pb. ; Pachcha adam molla, Tel . E * arnajuthiko , hem a push- 
pika, San 

References. — Roxb., FI. Ind Ed. 36 drandis, For . FI., 3(3; 

Gamble, Man. Timb. f 255 »’ Stewart, Pb. PL, 141 ; Elliot, Ft. Andhr 
69, fJ9; Aitchtson, FI. Fur am Valley, I4J ; Stewart, Pot. Tour tn Ha- j 
aara and Khdgatt, tn 7our. Agri.*Hori Sol. of India, XIV. (Old j 
Series), ( App . /5 , V. C\ Outt, Mat. Med. Hind., itf, JW l Paaen 1 
Powell, Pb. Pr.,s$o: Atk:n\on, Him. £hst., $)3 : Drury. V PL. j+7 . j 
McCann , Dvrs and Ians, Peng., i<4; Pa^'ur. Cyclcp., II., j?o- Irdtat ', 
Forester, 1 1., J5, it ; V. , t*4 ; XII., At ?. it and 2b, Gasctteer, A\- H T . \ 

P.JV % 74* ; 

Habitat.— A small, erect, rigid shrub, native of the sub-trop:ca! Il«n\S- 1 
laya from Kashmir to Nepal, at altitudes from 2,000 to 5.000 fnt t; found 
also in South India and Ceylon, from 2,000 to 6,000 fed; widch cultivated : 
in gardens throughout India. 

Dye.— Aitchison states that in the Kurat;* « --Ay a yellow dye is ex- 
tracted from the roots. It is curious that this fact should apparerrK be 
unknown to the hill tribes in India where the plant is oqm’y abundant. A 
dye-stuff much used in Chittagor., under the name j*n may, huucver. 
possibly be derived from this jasmine {Dr. G. Watt). 

Oil.— Like many other jasmines, this species bears flow frs whicn 
ytcldi an aromatic essential oil, used in Native perfumery. 

Medicine.— The root is said to be useful in ringworm {Baden Powell >. ; 

Special Opinions.— 4 ** Themilky juicb which exudes on an m. i*on j 
in the bark of this plant, is alleged to have the power of destroying the \ 

J. 28 


24 


DTE, 

Roots. 


25 

OIL. 

Flowers. 


26 

MEDICINE. 

Root. 


27 

Juice. 

28 



Products of India. 


545 


Jasmine Perfume. 


(?. Murray.) 


JATROPHA 

Curcas. 


Smith, Die., 227 ; Treasury of ; Few Off. Guide to the 

Mus. of Be. Hot., ; For. Ad. Rep., Ckutia Nagpur , ihtie, 3 j • 
GaMvtteers: —Mysore & Coorg, //., 7 ; Bombay, VII. ^ 40 • VIII , /* . 
Orissa , //., / 7 p M/»^. W ); 7 ., AJ; ZF., Ixxtit ; Madras 

Manual of Administration , ,^2. 

Habitat. — A fragrant climbing shrub, common throughout India Bur- 
ma, and Ceylon, at altitudes up to 2,000 feet ; extensively cultivated in the 
tropics of both hemispheres. 

Oih —This species, together with J. officinale and J. gr&adifiorum. is ex- 
tensively cultivated hi its fragrant flowers, from wh.ch a considerable 
proportion of the oil of Jasmine used in India is denve-d (set J. grmodi- ' 
florumb The method of enfieuragt is resorted to in India, as in Err ope, for ! 
extracting the odorous principle, but instead of fai or oil, crushed sesamum ' 
seeds are employed. Dr. Dymock states that in Persia almonds are simi- j 
larly used. 


OIL, 

Flowers. 


36 


Flowers. 

37 


Leaves. 

38 

Root. 

39 


Medicine.— The flowers are, in Madras, generally believed to possess j MEDICINE, 
considerable powers as a lactifugc. For this purpese about two to three ‘ 
handfuls of the flowers are bruised, and unmotstened are applied to each : 
breast, and renewed once or twice a day. The secretion is somct. a i:,es ; 
arrested in 74 hours, though the period is more frequently two to three j 
days. Dr. W Q. King states m a special opinion quoted below- that the 
i'Lt' .n of the fresh flowers .s quicker than that of belladonna. The dried 
leaves soaked in water and made into a poultice are used in indolent , 
ulcers. •• The root of the w. Id variety is used as an emmenrgnguc in 
Goa ** (Dymock). Baden Powell stales that this plant is used in the Pan- i 
jAb as a remedy in cases of insanity, m weakness of sight, and affections 
of th*: mouth. I 

Special Opinions. — § "Largely used b\ the natives as a laclifi ge, ! 
the flowers being applied externally to the mammae ' 9 {Surgr.'i H*. F. ' 

Thomas, d3'd Madras Infantry, Mangalore'. ** The flowers applied o\er r 
the mammae suppress secretion of milk** (Surges n-Majcr A. Z*. Doisj?;, i 
M B., Bengal', re). 4 * Stomachic— useful in heart burn *' [Surgeon* M aj .r j 
J. M Houston, Travant ore) “The flowers usf d as a poultice or \\ ash : 
next to the breast, suppress the secretion of milk ft (Surgeon-Major /., , 

Beech, Cocon ad a). “The fresh flowers when n;ph(d to the mammary 
gland direct, act more quickly jl lactifugc ma r belladonna M <Sy^ge:>: • 

W.G . King, M.B Madras)' “The flowers app i to the breast aa as j 
a very efficient lactifugc ’* 1 Surgeon- Major J. A. r th , Fan gale re . 

Domestic and Sacred.— The p lowers arc highly e>teemed in the East ; DOMESTIC a 
on account of their fragrance, and are frequent!. referred to by Arab’ar, i SACRED. 

Persian, and Sanskrit poets. Those of one of the double \ ancles ait* 1 

held sacred to Vishnu, and are used as yotiw offering* :n certain Hindu . 
religious ceremonies. They a*e also suppose u to form one of the uf 

Kama Deva, the Hindu God of Love. 

JATROPHA, Linn . / Gen. PL. HI.. ; 

A genus of woody plant* Iwlonfing to the Natmal Order Ei khok^tack j 

and comprising about 7<>spec»rs, rhiefly natives of America. Of these, low are 
indigenous to India, and three others ale natuiahVd t-iUbaied. ! 


Flowers. 

40 


Jatropba Curcas, Linn.; hi Br. lnd . J .. 5S3; Eithorbucka. 

Syn.— J MOLUCCA N a, Herb. Russ. 

VC m.~ Bagbrrenda, W o r . pmhdri croud. /***•.»-* 

hig-4kcrenda, Hint ; lf.»/ rherendo. bon-hh- 1 *;'! /V /. 

#W, pnhetri mind, Brno. ; Btdeira, torka Pcndt, Kt L.; * : 

TAL ; Baigab, Ok*S^a ; h* 4 am. NT PAL; RattawU 

pin, seecU’m; , «ymri/ A >rV r j, Pu ; Mr *4 i.nfanaa, . L * 

Bo MR. ; Mn^nli rrnw/d, t t ,na-rerand», SfxR. ; Ralanf ■» '• i‘w- * 
jangli-ataudi, C«i7., ekt jn.<r.ii«r, jmng^aran**, 1 , 
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CHEMISTRY. 
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MEDICIJiE 

fields. 


Kcdternmnakku, boat amunak, kaat-amuneb, c**r~n*oehie, Tam.; AV- 
pdlam, adewUamida, pip Ham, I EL. 1 Maranarulle, mar aka t al u, bttUu«. 
Moral*, Kan. f Kaak-avenakc hiita**amkkt t, Malay,; Thinbau-k\ t k u. 
tMnbaw» 2 yetsu, tkinban-kyeksu, hisugL BVKM. ; Vel-endaru, eum./u, 
SlNG.; Xanana eranda, kanaHo-herundum, nepala, paeasata-Verandu, 
Sane. ; Dande*nakri, dande-barri, Abas. & PlRB. 

Refaraces.«~ff / 7 , A*/., w. C.B.C„6tp; Brandis, Far. Fl., 44 ? : 
Kura , Par, FI, Burnt ., II., 403 j Gamble, Man. Tirnb,, 3b $ ; Dais. <'•* 
Gibs., Bomb, Ft., 77/ Stewart, Pb . PL, fpj, ffld/ Rev, A . Campbell, k,. 
Prod., Ckutta Nagpur, No, 8426 ; Mason, Burma and Its People. $n>, 
762; Bit hi, FI. Andhr t 3 j; Pkarm. Ind JOJ; A indie, Mat. hid , 7 / , 
45 ; CPShaughneuy, Bang. Dispenses $8 ; Moodern Sheriff, Sufip . Pkarm. 
Ind., ibj ; V. C . Dutt, Mat. Med. Hind , 30 j ; Dymork, Mat. Med. H\ 
Ind., 2nd Rd., 694 i Fleming, Med, Pi. and Drugs , as in A>. AV*., V, !. 
XI., i&9 £ l - S. Diipens., i$th tK82 f Gat, of Med, PI., Bur^a.i 
Durbar , Col. Ind Kshih., No. /So; Baden Powell, Pb. Pr $8j ; Afltt c- 
son, Hup. Dist., 740 : Drury, U, PL, 24? ; Lisboa, l 7 , PL Bomb ,221,24*, 
3$S, *69: Ihrdnood Bomb. Pr,, 77, Rio f Christy, Com. PL and Drui 
VI If , 4, <\| , dotard, Dyes {Aff.) VS I /. • Cooke, Oils and Oilseeds, j(j . 
Watson's Ref., 31 j Bai four, ( II, 42 5; Smith , Die , 319 ; A>* 
Ojf • Guide to the Mtu. of Ec. Bot., 75 ; Fpr. Ad. Rep. Ch, Nagpur, /.V,y«, 
J4 ; Ind. For., V„ 2lf; 17 ., 240 ; XL, St Agri.ddrt, So., of 

India , Trans. If., tW ; Ji,urn. {Obi Series), VIL.Sci. $A ; .V.. ; <;,j. 

petteers : — Orissa, II., ffit ; Mysore and Ctxrrg, /.. <0 ; Bombay. XII 
T tJ XV., Pi. 423 f N m kV. r .( I l / x vtrj i j H oshxarf u r {Punj ,.b), 1 1 

Habitat* — An evergreen shrub, indigenous n> America, but c.ult<v.iUrf 
in most parts of India, especially on the Coromandel Coast and m I ra* 
vancore, 

Resin.— Oy mock writes : “The ;uin when dried in the sun forms a 
bright reddish-brown, brittle, substance like shell-tar, which may yvt be 
put to some useful technical purpose,” Dr. Warden reports that an 
acrid resin has boon isolated bv Saubeiran from the plant. Drury s 
that “ the juice is of a very tenacious nature, arid it blown forms U'ge 
bubbles, probably owing to the presence of caoutchouc/’ 

Dye.- The juice dyes lint,, black ” ( LivLird \ . 

Oil.— The skkos yield about 30 per cent, of an oil of a pale yellow 
colour and acrid taste, which is employed by the poorer classes of natives 
for illuminating purposes. In Kn gland the oil obtained from African seed 
at one time obtained a reputation as a lubricant, and is said t»» be used :n 
the manufacture of certain transparent soaps. Of late years, it has also 
been recommended as a substitute for olive oil in dressing woollen cloths, 
and as a good drying oil. The Chinese are said tu form a varnish by boil- 
ing the oil with oxide of iron. 

Chemical Composition.— Dy mock gives the following : 14 The kerne!*; of 
the seeds were found by Amandon and Ubaldinf to contain 7 2 per ter.t. 
of water, 37*5 of oil, $V3 of sugar, starch, albumin, casein, and inorganic 
matters. The kernels yielded 4‘tf per cent, ash, and 4*2 per cent, nitrogen ; 
the kernels and husks together 0 per cent, ash, and 2*<; per cent, nitrogen. 
The oil yielded by saponification, glycerin and an acid, which, as well as 
the unsaponified oil, produced octyhc alcohol by dtstiliation a\ ith hydrate 
of potassium.” Ricinollic acid, a substance which also occurs in castor 
oil, is said to be a constituent of the seeds. This oil may be distingui-htd 
from castor oil bv its very slight solubility in alcohol. 

Medicine.— The skbps, like thoec of the allied castor oil and* croton oil 
plants, are purgative, more drastic, than the former, and milder than the 
latter. They are employed for this purpose by the more indigent clasps of 
natives, but the uncertainty of their action, amdLthe frequently violent symp- 
toms following their use, render them unsafe, and consequently littleesteerncd. 
The oil possesses similar properties, but labours under the same disad- 
vantage of uncertainty of action. The acrid, emetic, and drastic principle 
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A Unfit Purgative. 


(f. Murray) 


appears to reside chiefly in the embryo. It has been stated that if the ■ 
embryo be whotly removed, four or five of the seeds may be used as a j 
gentle and safe purgative. Numerous cases of poisoning from eating the | 
entire seeds are, however, on record. The symptoms appear to be, burning j 
in the mouth and faces, a feeling of distension and pain in the abdomen, j 
nausea, vomiting, violent purging, heat and congestion of the extremities, i 
delirium, and insensibility, followed by depression before recovery. The best > 
antidote is said to be lime-juice. Owing to the uncertainty of action in the ' 
case of both the seeds and oil, it appears very improbable that either will j 
ever occupy a place as an internal remedy in European medicine. Exter- ; 
nally applied, however, the oil is held in high esteem as a remedy for itch, ! 
herpes, chronic rheumatism, and as a cleaning application for wounds and J 
ulcers. The lsavbs are rubefacient, and a decoction externally applied is j 
said to excite the set ret ion of milk. According to Roxburgh the leaves I 
warmed and rubbed with castor-oil are used by the Natives as a suppura- i 
five. The visc id juice which flows from the stem on incision has a high j 
reputation as an application to wounds and foul ulrers. It checks bleeding j 
and promotes healing by forming an air-tight film like that produced by j 
collodion. It has been tried in European practice as a haemostatic appa- J 
rently with success. Thus, m a report of an interesting case published by 
Or, Evers in the l ml . Med. Gaeette , March 1875, it is stated that a drachm 
was injected into a varicose aneurism, with the effect of almost immediately 
stopping pulsation, while no ill-effects resulted from the operation. The 
root-bark is applied e.xtemal!y for rheumatism in Goa, and the same 
part of the plant, mixed with asafcetida and butter-milk, s, in the Konkan. 
prescribed in cases of dyspepsia and diarrhoea (Dymock). 

Special Opinions.— $ “ Milky juice valuable as a styptic For further 
particulars, vide hid . Med. Gaeette for March 1875, page 66 ” (Civil Sur* 
t;eon B. Evers, M.D., Waraha). ** The viscid juice is used like collodion 
for closing cuts or abrasions ” {Brigade-Surgeon W. Dymork , Bombay). 

" The viscid juice from the tree is applied to inflamed gums, and the 
sticks are used as tooth-brushes " ( T . Kuthman, Moodelliar, Chingleput, 
Madras Presidency). “The juice is stated to strengthen tbe gums” 
(Assistant Surgeon T . AT. Ghose . Meerut)* “ The milky juice is useful in 
toothache. The tender branch is used bv wl. * natives to clean the teeth 
with the view of strengthening the gums. A ^ oction of the leaves forms 
an excellent wash in eczema and indolent u. ers ” (Surgeon-Ma jor 
M . Houston > Travancore, and Medical Store-keeper, Gomes. Travan- 
d’Um). u Oil is purgative, but not safe as ' is apt to cause vomiting and 
over- purgation ** ( Apothecary T . Ward, Mad. indpalle, Allahabad). “The 
juice of twigs after rubbing between the palms of the hand has been fre- 
quently used by me as a good detergent ’ K Assistant Surgeon Xanda Loll 
Chose, Bankipore). “The leaves applied over chronic and indolent ulcers 
have the effect of producing granulation in a few' days” {Surgeon W, 
Wilson , Bogra). “The juice is a useful application for old unhealthy 
sores and sinuses, and (with a little salt) in cases of toothache and gum- 
boils. The twigs used as tooth-brushes are believed to cure spongy gums 
and gumboils (Civil Surgeon H. Th'w'on, B.A . , M.B.. Monghyr). 

“ The milky juice is a pow erful styptic. 1 have found it most serviceable 
in checking haemorrhage from small vessels and ui healthy ulcers, «c. 

(U. C. Dutt, Civil Medical C^er, Serampore). « The fresh juice of this 
plant seems to have a considerable power of arresting haemorrhage l«r- 
gton-Afajor Bankabehau Gupta, U.B., Pooree). “ fhe juice is said to be 
an astringent made into latncr, it is applied to indolent ulcers and sinu- 
ses. The fresh twigs are used as tooth-brushes in cases of spongy and 
relaxed gums” (Surgeon A . Crombie, Dacca). 
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A Reputed Green Dye. 
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' Domestic U*ea.—This plant is readily propagated by cuttings and is 
much employed in making hedges. The young twigs are used as deter- 
gent tooth-cleaners and are supposed to strengthen the gums. They are 
also said to be employed in making pirn? stems. Lisboa states that the 
young leaves and branches are used in Damaun as a manure for cocoanui 
trees. Captain Jenkins writes that if castor oil leaves are not procur. 
able, the leaves of this plant, with others, are used in Assam to feed silk- 
worms (Trans. Agri - Hort . Soc . of Inrf,, //., 168). 

Jatropha glandulifera, Roxb. ; FL Br . Ind., K, 382. 

Syn# — Jatropha glauca, V&ki, 

Vent.— Ldl'bhtr* nda , Bkko. ; V trendi, Kol. j Undarbibi, Jangli^trandn 
Bomb.; Addalai, Tam. ; Oundiyapu, kMi dmudnpu, ntla amn- 

damu , Tkl.; Nik umbo, Sans.; Abab (Ainslie, according to Moodeen 
Sheriff this name is more properly applied to a plant of the Natural Order 
Solan acm* Arab. 

Reference*. — AW . , fit. Ind„ Ed. Kurt, For. FI . Burnt., 

//.. 4 &J / Th^aites, Kn. Cry Ion Ft., 377 i Oalv. tV (hb\. y Bomb. FI , 229; 
Elliot, Ft. Andhr., 4b, $9; Pharm hid., 204; Aimin', Mat find,, II , 
O’SMaugknrsyy, Btng. Oi\prm., 55 V ; Dvmjtk, Mot. Mrd W Ind .,2 d 
Ed., to 7 f Uotard, Dyt r {App.) t II. : Co*dr. Oils and Otlsie 50, 
Wardte, Frp. on />m and fan*, rf hid { l VAy ), u, . 1 ^; For. Ad. Ftp., 
Ck. A 'igpur, tSfif, dd ; Arn.-Hi>rt. Soi. hid. f-mn: f hid Strtr\,. 
XI/., Pro. 2 §, Jt, 29,30; Gaorttecrs — My sort' and Cowtf, / , A5 Bom* 
bay, A l\, Ft. I., 44 *- 

Habitat.— A shrub or (?) small evergreen tree, common near villages in 
Bengal, Burma, the Northern Ciruirs, and ihc Over an, rare in Oudh and 
the Fanjib. One of the must abundant of hedge plants >n (he lower pro- 
vinces but also prevalent on village wa^te lands. Distributed to tropical 
Africa. 

Re»ia#— Kuri states that th ; s species yields a n sin, which appears to 
, have been unnoticed by other wriU-'j, and is probably nut used. 

! Dye.— One of the most interesting economic features of tins plant is the 
fact that it is one of those reputed to yield a green dye. The fir<t person to 
4 bring this to notice was Dr. Thompson, Civil Surgeon of Malwa, who m 
j 1S62 submitted to the Agri. -Hort. Soc, of India, specimens of cotton, silk, 
i and wool, w hich were said to have been d\ ed gr een In the jirce of the i.ra vfs. 

! From recent investigations, however, it would seem extremely improbable 
! that the beautiful green colour then shown, was obtained without the aid of 
1 indigo or some other blue dye. In 1877 samples ot the d\v. were forwarded 
j by the Government of India, to Mr. Wardle Careful experiments were 
made by many processes with silk and Colton, but the colours obtained 
were all yellow, arab, fawn or brown, with, by one or two of the processes, 
a faint greenish tint. Mr. Wardle reported as follows In the report 
of Surgaon-Major G. Bidie, M.B., it is stated that these leaves yield a 
green dye of great beauty ; but none of the methods which the limited 
Quantity of dye-stuff at my disposal has enabled me to apply* have pro- 
duced any such result, nor do I think it likely that they w ill produce a 
green w ithout the aid of indigo or other bluish dye.” 

Oil.— The seeds yield a light straw -coloured fluid oil. similar to castor 
! oil tn appearance. According to Lepine it has a sp gr. of o*o<m» aud Edi- 
fies at 5°C 41 For preparing this oil, the seeds should be collected as the 

capsule begins to split or change colour from green to brown; the latter 
should then be thrown down on a mat, and covered with another mat, and 
on a few hours exposure 10 a bright stin the sceck will have separated from 
the shell ; for ii allowed to remain on the shrub till quite ripe, the capsule 
bursts and the seeds arc scattered and lost” {Thompson). The HI is 
then obtained in the ordinary way by expression, or f 4 bv roasting the seeds m 


Products of India . 


549 


The Walnut Tree. 


{J Murray.) 


JUGLANS 

regia. 


a perforated earthen vessel, fitted upon another vessel, into which when 
the whole apparatus is heated irl a pit filled with burning cow-dung the oil 
drops” ( Dyntock ). It is chiefly used medicinally as an external application. 

Medicine, — T he oil has long been used as an external stimulating ap- 
plication in cases of chronic rheumatism and paralytic affections. Like 
that obtained from J. Curcas it is purgative, but is little employed inter- | 
nally. It is also used as an application to sinuses, ulcers, foul wounds, j 
and ringworm. Dymock states that the root brayed with water is given \ 
to children suffering from abdominal enlargements. It purges, and is said j 
to reduce glandular swellings. The jricE of the plant is used in various ! 
parts of the country as an escharotic to remove filrcvj from the eyes. | 

Jatropha Manihot, see Manihot utilissima, Pohl ; Fupho* 

[rbucejk, 

J. nana, Dali. & Bomb. fi. ?.2g ; FI. Br . Ind., \\ t 382, 

Vern. — Kirkund t, Mar. 

References. — /(vm/vi, Af.it Aft d. HWr. fnd. t 2nd F,i.> 

Habitat. — A small sparingly branched shrub found rarely in the Konkan, i 
in stonv and waste places rear Poona, Bombay, &c. 

Medicine. —The juic k is employ/d as a counter-irritant in ophthalmia ' 
{Dale. & i 

Jinjili oil, see Sesamum indicum, L\ w ; Fro* linf^e ; Vol. Yi. • 

Job’s Tears, set* Coix lachryma, Linn . Vo’. II , 4,2. j 

Jonesia Asoka, Roxh ; Saraca mdica, Linn.; Lkgcmisovs ; Vo: . Vi. 1 
JUGLANS, Linn. : G<n . PL % III., 30 $ • i 

The typical grows if the NVur&l Order J‘ olasde composing three or 1 
four specie*, natives uf Asia amt North America Of these -me Indian. All i 

the sper i**ate tarij*-, hand**.' me, de< icbious, and roomrciovis trres. f he generic J 

name is derived bom ihe old Latin appellation tri the nalmit J avis g la ns or the 1 

nut of Jupiter. j 

Juglans regia, Linn. : FI. Br. Ifni , , V . , 3c cy Jvglande-C. j 

The Wai.nvt Tree. ; 

Syn. — J. hum a, var. Ki maowica, Ca 1 DC. J. ahgi'Ta, Wall. ; 

Vern. — AkkrAt, Hisn ; A*hr4i. hhSit ; Bvctm ; » 

Ktibsittg. A$s\m , A’ ?:*■«:/, I.i-Fcm ; •tkh'-ot, kharat N -W P ; 1 

Abhor, khiiro:, K\ a»o*>; Ak h'*, d *n. KaShXI'k; Akh*.t, 

chUrmnfkM t 1 f i kh.'r, dar k a, <jK> , kr.d, j 

uchm, rcagha, fir.3»iLj,ha.k- P h. ; l' A J tr» warbt, Afg . ‘Ak* Ja t \ 
MaR. i 'Akhrot, GC/t ; Ak,,.tfu, lo- , XK\Tu.; A k f ‘J * . Kan ; • 
Siskhvd-si, hkv.t-at. Hl'kM : 1 n*ig m gvitt,^ 1 1’RK * . /!**« .jh- , 

chddtif til’/itHirtf ^\NS. ; AhMJ. ; iStrd ig 1 * 1 , tti 'hs, 

chahar-maghsi .wr, Pfc'RS. 

References. L A\nr*., Ft. Did., kd C.B.C.,-,*. B*r.nd j.< Fc r FL. 4 C 7 : 
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45' t Smith, Die., 433; Treasury of Bet., /., 641 ; Kern Of. Guide to the 
! Agri.-Sim*. Set. Ind. bene ,T.,V, } IV., »<*, 

'47 ; VI *4* : VII. (Pro.) S3; Journals ( Old Series), II. (Set.), i<# • 
• «py). Hi V ' m , ,Set -)> 05- >79 (.Pro.), t$, 55i XIII., 371 , j»s, 
3 $t ; Indian Forester, /., 9 t, got, . ('I//., 4 O 4 ; X., S 7 ; x/., 3 , a , 4 _ 
XIII., 66 , let; Gaeettnrs :—Pan;ib, Prskanar. JS ; Banna, 2.,,- Der„ 
/ratal/ Khan, 19 ; Gurdaspur, JJ ,• tlaeara, 14 } Rawalpindi, i< ■ 
Simla, to ; Settlement Report, tCohat. 1 , ; Madras Man. of Admtmstr. 
4/., a7 * 
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Habitat.— A Urge deciduous tree found wild and cultivated in the Tem- 
perate Himalaya and Western Tibet, from Kashmir and Nubra eastwards 
at altitudes from 3,ixx) to 10,000 feet, also in the Manipur and Ava Hills; 
distributed to Northern Persia, the Caucasus and Armenia (FL Br. hui. j. 
Aftchiaon states that it also occurs wild in the ravines of Sh^ndtor and 
Darhan in Afghanistan, and DeOandolie considers that it has a wider rangr; 
of distribution than that described above. According to the latter learned 
author it has been proved that this tree also occurs wild in Japan, in the 
mountains of Greece, and in the mountains of Hanat, giving a range 
extending from Eastern Temperate Europe to Japan. This opinion ;s 
confirmed by the existence of palaeontological evidence of its having .11 
one time extended as far as Provence. 

Cultivation.—^ The use of the walnut and its consequent cultivation 
dau* from very remote times ; so remote, indeed, that it is impossible io 
say at what period the tree was first cultivated in India. For many 
centurips the nuts have formed an important article of export from the hills 
to the plains. In the A$n-i-Atbar{ mention is made of Kashmir wal- 
nuts, which, even in the sixteenth century, had a wide reputation, and the 
inferior “Tartarian” nuts are also alluded to. At the present <U\ , Mu 
tree is extensively cultivated all over the Temperate Himalaya, c specials 
in Afghanistan and Kashmir. It requires a climate with neither extremt s 
of heat nor cold, good soil, and, in the young state, careful weeding. 
Brandis mentions three varieties : — a ten era, (thin shelled! 3 belnchistana. 
y buniOnit. At Chum ha and Kashmir a superior quality is grown, 
which is characterised by having a soft shell. 

Dye. — The bark and rino of the fruit are used in dyeing and 
tanning. 

Oil.— The albuminous K kr NR l affords, by expression, about 50 per cent, 
of a clear sweet oil, largely used in the hills for culinary purposes and illumi- 
nation, but rarely seen in the plains. Stewart states that a large propor- 
tion of the hill walnut oil is prepared by simply bruising the kernel be- 
tween ston/'s. It is one of the most important vegetable fixed oils of Eu- 
rope, and is said to form one-third *>f the total oil manufactured in Frame. 
In Spam and Italy also, outside the olive -growing regions, it is largely ex- 
pressed. The following description of the mode of preparation, composi- 
tion, and qualities of the oil may be quoted from Spans* Encyclopedia — 
“The od should not be extracted from the nuts until two to three months 


! after they have been gathered. This delay is absolutely necessary to secure 
| an abundant yield, as the fresh kerne! contains only a sort of emulsive on Ik. 
j and the oil continues to form after thf harvest has taken place ; if too long 
a period elapse, the oil will be less sweet, and perhaps even rancid. 1 he 
kernels arc carefully freed from shell and skin, and crushed into a pasti , 
which is put into bags and submitted lo a press ; the first oil which escape s 
is termed ‘virgin* and is reserved for feeding purposes. The cake is 
then rubbed down in boiling water, and pressed anew j the second oil called 
1 ’* fire-drawn * is applied to industrial uses. The exhausted cake forms good 

j cattle food. 

i “The virgin oil, recently extracted* is fluid, almost colourless, wilh ^ 
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feeble odour, and not disagreeable flavour. Its sp. gr. is 0*026 at 1 c°r 
and 0*871 at 94°C. ; it thickens to a butter-like consistence at— -i*; 0 C and 
solidities to a white mass at 27j°C. In the fresh state, it is largely’used 
in Nassau, Switzerland, and other countries as a substitute for olive oil in 
salads, &c., but is scarcely to be considered a first class alimentary oil 
The fire-drawn oil is greenish, caustic, and siccative, surpassing linseed oil 
in the last respect, and exhibiting the properly more strongly as it be- 
comes more rancid. On this account it is preferred by many artists before 
all other oils. It affords a brilliant light, and rnay be used in the manufac- 
ture of soft soaps. M j 

Medicine.— The buck is used as an anthelmintic and detergent ; the 1 
leaves are astringent and tonic, in decoction are supposed to be specific 
in strumous sores, and to be anthelmintic ; the fruit is also believed te ' 
have an alterative effect in rheumatism. The fruit was believed by the i 
ancients to be alexipharmic ; thus the fame us antidote of Mithridates i 
was composed of two walnuts, two figs, and twenty leaves of rice, rubbed ' 
together with a grain of sail. The same belief was held by the Arabans. - 

Food and Fodder. — The fruit or *• walnut " ripens .n Juiv -September. ! 
and consists of two seed-lobes (the edible part/ crumpkd up within a hard I 
shell. Several varieties are met with in the Him;ila\a. The wild tree 
bears a nut with a thick shell and smaii kernel, wii.ch fs rarely eaten. Of 
the cultivated varieties the Inrst a thin-shefled form known as kaghast- • 
a khrot. The walnut forms an important article of diet in Kashmir and 
the North-West Himalaya, and, a* already stated, is exported in consi- \ 
derable quantities from these* local, a iso from Afghanistan ar.d Persia. j 
to the plains. The twigs and lkavls arc us**d as fodder and are rt gu- , 
tarlv lopped for this purpose, Stewart states that the inhabitants uf the ■ 
Sutfej Valley believe that if th trees get a rest in th.s respect every fourth ' 
year, the quality of the fruit is not deter- orated. As already mentioned 
the oil is edible, and the niL-t aki a gu*i cattle f< mi. 

Structure of the Wood. — Ht3r*w<«oJ grt viM.-brown witli darker 
streaks, often beautiful!)* mottled, moderate!) hart!, even-gra ned, seasons i 
and polishes well; weigl.t — h urupean 4 > to 4S:b, North-West llirr.a-i 
lava 4ifb t Sikkim 33ft per cuhefo -t tCamis'*'. A valuable ttmbci, rot 
only on account of ;ts usetuljv . pm.es, but ..1 ow .ng to the large size at 
which it can be obtained. Thus Brandis d- be*, tries up to 2S feet ,n 
girth and 100 feet in height from the Nofth-W* I l.malaya, and ir. S.kk.m 
the tree often reaches a r.tsght of ho to 130 itvi w .th a girth of 12 feet, 
or more. Walnut is at pres< nt be.ng g r i w vnt.tcly for the sake f 
t>cr in large plantations at Rangbul and other 1<». ai.i.es r ear Dar il.rc. It » 
is largely used throughout the Himalaya f r mak ng furniture, for orna- 1 
mental, carved, and inlaid work, ard .u .. rmber tor indoor house work ii< 
Kuropcan buildings. The wind takes .1 long time to season, ‘out when ; 
thoroughly dry does not slrmk nor warp by heat or mu.sturc. Th.s pro- 
perty, together with the favt that :t ih»cs n»-t ride :r».«r, rvndrr* it most , 
valuable for gun-stocks, m the manufacture ot which a large amount s.f 
walnut is yearly emp'oud. It is occ.iK>n.ii!\ hsi vi for sh : ng!es by the I 
Bhutias but is not so good for th s purp. •> * h stnut At one time a 
Kuropean Company h said to have been formtd with the object ot our- . 
chasing the right to remove the km>ts frtmi the ot the walnut trees : 

in Kashmir It is believed t. a-na^on was, however, cancelled owing 
to the reckless injury done to the trees. 

Domestic Uses- — ‘^The bvkk is largely exposed to the plains to be *>\d 
under the name of dinddsa for women N tooth-si ck^, or lor chewing to give 
a red colour to the lips; it is sa : d to prevent tlu* formation ot tartar''; 
{Stewart)- Honigberger stales that a twig is recommended to be kept m} 
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^ room to dispel flies. Abul Fast, in his description of the Subah of Kash- 
mir* mentions a curious custom which appears to have prevailed in his time. 
He writes : u In the village of Zinabufis a spring and basin* into which 
people throw walnuts, to know what will be the issue of any affair; the 
walnuts floating is a good omen, and on the contrary if they sink, it is a sign 
of bad luck.” 

JUNCUS, Linn. ; (itn. PL, III,, 867. 

The typical genus ol the Natural Older JuNCACSiS; it comprises many Indian 
species, in India none appear to br utilised, but in Europe the common 
rush, Juacus effusus, Linn., in employed tor making mats, baskets, and 
chair bottoms, and its pith is used tor the wicks ut rush-light*. In Spain it 
is said to be alto used in the preparation of a te*t»le fibre. I wo other species 
are utilised for pa per -making in Australia, and in Italy one atfoidsa cordage 
fibre. It ts extremely probable that certain ot our Indian species might 
be similarly utilised. Thus Royle has suggested that J. gUutus, Bkrb. , a 
common Himalayan rush which is closely allied to J, effuSUS* Linn., might 
be employed (or all the uses to which the latter is put in Europe. 

JUNIPERUS, Linn. ; C,< n. PL. III.. 407. 

A genus of evergreen mowrcuuis tiers or shrubs htdon^ing • the 
Natural Order Conifkpc.*, and comprivuw some z\ jpco»s, native • *! the 
temperate and cold regions of the Northern Hemisphere. Oi these lour arc 
Indian. 

Juniperus communis, Linn.; Ft. Br. Ind., l\, 646; Conifer*. 

The Juniper. 

Syn.— j, nana, nvf.i. 

Vena. — Attraar. Hind. ; Chichui, K*’Msos; iVa< h, pethia, heath., 

he tar, Kashmir; Pettier^, prtthar, bet'kal, wetyar, puma, 
lasirtr , n*ch, (hi Uh l bet, t> dhiip, lei rar. tancxM**, th/tu, pm*u, t ! ,*i. 
shtipii, fruit** haul her, abktl, Pb . ; I**n^\h*r thrtu. lentar, K''vay*'K; 
Chuni, shuh,t, Piti ; Shunt i«i t Ls>i»m ; Ahhal t Dec. ; Ytuil*»Abhal, habluL 
aaraar , samratHl~a*raar> Arab. 

References. — Brnndtt, For FL, *J< ; G iwA>, M a*. Ttmf,., .#/ / ; Steyari, 
Ph, PL, 2t2*d i /‘harm. Ind. t Li} ; AmAie, Mat. IoA. % /., >7. ; OS'itiu- 
ghnrssY, Seng. Difpens , ; ,1 *tu>U»n Sheriff, Supp, Pharm hid. t f 4 ; 

Dvmock, Mat. Med U*. /mi., 2nd hd , 7 hi ; FUck. r* Hanh , Pharmatuv , 
624; Bent. & Trim., Med. Pi., 2$ 5; S. Arun, R 'mb />'*«.' . > 4, 
Murray, PL and Drugs, Smd, 2f> : Year Bo k Phatm., f 1 7/. t u ; 

Irvine, Mai Med ratna. 3$ ; Baden Povell. Ph. F* , 3?$. A'Am* 

Him. Dt .j>*, *42 . Btrdv'Ooti, Burnt*. Pr t he, ; Piftxe f Ar( of I erf urner* 



Habitat. —A Urge shrub of the North-West HimAlaya from Kumann 
westwards at altitudes from S*S°° to 14,100 feet; distributed through 
Asia to Temperate and Sub-arctic Europe. North Africa, and North 
America. ... 

Resin. —The wood is highly resinous, and the ripe fruit also contain 
a resin— neither arc of speaaf cconpmte value. The name of •' jumper- 
gum” or ** resin ” has been erroneously applied to Sandarach, a product 
of Callltria qtsadrivalvia. See VoL IC. 28. 

Oil.— A volatile oil is obtained, to the extent of from 0 4 to 1 2 jh 
cent., by distilling the pri it with water. This oiAis most abundant in i*e 
fully-grown green fruit, since on ripening a certain amount ts transform ' * < 
into resin, it is colourless or pale yellow, has a strong odour "■ 
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fruit, a sp. gr. of 0*847 10 <> 870, and is slightly soluble m alcohol. 
Chemically it consists of a mixture of lcvogyre oils, one of which has the 
Composition of C,„ H 1# and boils at !55°C., the other and prevailing portion 
of the oil consists of hydrocarlxvis, polymeric with terpene, C,„ H t , and 
boils at 200° C. ( Fluckigtr and H anbury ). juniper-oil is considerably 
used in medicine. The wood and young twigs also yield a volatile oil 
which is frequently distilled abroad. It is sometimes substituted for the 
officinal oil in Europe and Amer'ca, but though cheaper, n more close- 
ly resembles Turpentine in its composition and properties (Bentley and 
Trimen), Piesse states that it is much employed on the continent in 
the manufacture of Juniper Tar Soap, made b) dissolving the oil in a ! 
fixed vegetable oil, such as almond or olive oil, or in fine tallow, and j 
adding a weak soda ley. The result i& a moderately firm and dear soap, 5 
which possesses the advantage of ready mobility with water. 1 

Medicine. — TheiRUirand the oil above described are officinal in! 
the Pharmacopoeia of India and Great Britain. The former, commonly 1 
called a berry, is in reality a galbulus, and is round, about the size of a | 

F es, and of a deep purplish black colour, covered by a glaucous bloom. ! 
11 addition to the oil it contains a large quantity of glucose, 33 per cent, j 
(Tromr isdorff), 41*9 percent. (Donath), 16 percent, in the dried fruit j 
(Riefhausen), *877— also small quantities of albumenoids, formic, acetic, ; 
and malic acids, resin, and inorgaptc substances. In add tion to these j 
Donath in 1873 eliminated *37 per cent, of a bitter principle which he 
termed Junipenne, 

When bruised the fnrt has an agreeable, aromatic odour, and a warm, 
somewhat spicv, sweetish, ? ,: ghtly terrbinthinate taste. The medicinal 
properties of the fruit and oil are similar, both possessing carminative, 
stimulant, and diuretic qualities their physiological action closely resem- 
bling that of turpentine. The remote local stimulant action of luniperon 
the kidney, however, is more marked, and 11 further possesses the advan- 
tage of being neither disagreeable nor dangerously powerful. But it also 
must be administered with caution, .as in large doses it causes strangury 
and renal inflammation. 

In European practice the oil is employe • n doses of 1 to 4 minims, 
as a diuretic in drops v not dependent r»t. .tcute renal disease. t.e. t in 
hepatic and cardiac anasarca, and in some cases of chronic Bright's 
disease. It has abo been employed in mucous discharges, such as 
gonorrhoea, gleet, and leucorrhuM, and m some cuianeous diseases. 

The Jumper Tar Soap above described has been considerably used 
on the continent of Europe as a rcr vdy for skin diseases, its ready 
mixibility with wafer, and the cleanly nature of the application, giving 
it considerable advantages over Urcbinthinou* ointments. 

The nuts are sold in the bn zArs of Northern India for medicine, and 
are similarly prescribed as diuretic and stimulant. Irv ne mentions that 
they are imported into Patna from Nepal, and are used in the treatment 

° ikrectnreof the Wood. -White, inoderat.lv hard, fragrant, highly 
resinous, with a small mass of darker wood nea* the centre. Weight 33 
to 34ft per cubic Foot. U. d for fuel, and burnt , incense (d/iup). 

Domestic Oece.-Thcwoon.TWtos.and lsavu. are used as incense in 
the Fanidb under the* name of dhip (Slfujrt I- Madden states that the 
BKRRies are used with barley meal in distilling a spirit, the former being 
probably only added for the purpose of flavouring the liquor. In Europe 
as is well known they are extensively employed for the same purpose 
iu the case of gin. 
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JunJperus maeropoda, Beiu. : Fi. Sr. I*d., V., 647. 

Tin Himalayan Fwai Cedar. 

Sfa — J umitmus wicn.SK, Brand. ; ais. Wall., Cat., 6041, (not of Bitt ) , 
J. (KMAIfTTHANtAMA^ Loddig. 

Vw- - Dk 4 pi,dMjtpri.cb*mian t shikpa, N*fal ; Dhif, fa Jam. fiadmak 

C*** 4 **o Kumaon; 

Ckmimt, *£**fifi *Wr. sbdrgu, /rwar, Anr, Ps. ; Skdebmta, skmrgd, skmbpa, 
Tftrr ; Chords, Hauiaj ^ 4 m, Bkluchistan. 

P*r. /?., 5% f. at/ CmM*, JTm 

p h ***>' ? our ' Bt >*' T » ut in Bazarz, fife , in Agti!- 
^ Sjk. Ind. four. (Ote Serifs), XIV., $S ; AitchUon, Bo/, of 
Afgk* Del. Com. in Linn. Soc. Trans., III., Pi. I., t$HS, n 3 ; Baden 


372 ; Settlement Reports . Punjab Kangra, 160 ; Hazara, , /j; tnd. 

vT;t iif ' ** ; '*+• ,S5t '*?' vn " tr nvni % n 4; ix,jio ; 

Xllt , 70 378 ; X/V.,^s, 311 ; Gazetteers: Punjab, Simla Dist to; 

Hazara Out., 14. 

Habitat. — A tree attaining 50 feet in height, native of the arid tract of 
the Inner Himalaya, from NepAl westwards, and of Western Tibet, at 
altitcKles from 5/*ooto f 4,000 feet ; distributed to Afghanistan, Beluchistin, 
Persia, and Arabia* Most of the Indian information regarding this tree 
has been published under the synonym J. excels*, Bitb , a synonym which 
is rejected in the Flora of British India, though Hooker remarks,* 4 ! 
doubt its proving distinct from J. excels*, Biob” 

Mr, t. E. Fernandez (Notes for a Manual cf Sylviculture, in the 
Indian Forester, VIII , 114) alludes to the injury done to this tree by the 
parasitic action of a species of Arceuthobram, Mr. Fernandez s rites : — 
•‘Thus the Arceuthobumi oxycedri, as far as is known, grows in India 
only on Jtudpcrai excels*, gradually over-spreading the plant on which 
it fias once l*ken root, often killing the branch or the entire tree." In 
the Flora of British India the discovery of a new species (the only Indian 
one) is announced, vie., A. mimrtisaimum, //.* ok. collected bv Mr. 
J. F. Duthie on Piaus excels*. It seems probable that both these state- 
ments refer to one and the same parasite, and that a mistake has been 
made as to the plant on which it is found. 

Resin.— The wood, like that of the preceding species, is highly rcsini- 
ferous. 

Medicine. — The fruit is used medicinally* and appears to have similar 
properties to that of J. communis* The smafler branches when burnt are 
supposed to exercise a deodorising and cleansing influence, and, in Kh£- 
gin, they are believed to act as a remedy for the delirium of fever. 

Structure of the Wood.— Sap wood white, heartwood red, very fragrant, 
often with a purplish tinge ; growth slow, weight from 25 to 37ft per 
cubic foot, the average being 321b. It has the same agreeable odour as the 
wood from which pencils arc made, is fight, and though not strong, with- 
stands, to a remarkable degree, the action of moisture. Owing to this pro- 
perty it is much used in the regions of its growth for making water chan- 
nels, house-posts, beams alternating fith stone in the exterior w$lls of 
houses, and for vessels for water, miTk^&c. It is also, owing to its semi-sa- 
cred character, in Tibet and Lahoul, etn ployed in the construction of tem- 
ples. It forms excellent fuel, and is said to yield good charcoal when 
burned. * 

The wood of this species would probably form an excellent substitute 
for the American cedar at present employed in pencil-making, but the 
price of the latter is too low to admit of the export of the former from the 
Himalaya at profitable rates. 

J.# 
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L— 1 » the Buddhist regions of the Inner Himalaya - DOMESTIC 4 

this Juniper is regarded as sacred. It is frequently planted near temples; SACRED, 
the wood wd Twisi form oart c 4 the incense called dhup ; the fruit is I 
also burned as mcense, and the yorng twigs are used as votive offerings. In ! 

Laddk small branches are frequently seen placed on cairns, &c A certain . 
quantity of the wood is said to be exported to the plains for use as incense. 

Junipcnw p»eudo-«abma, Fitch. & Mty. ; FI. Br. Ind., V., 646. 

Sya.— Jurn«au* bjccclsa, Walt., Cat.. 6041 (not of Bicb); J. Walli- i 
CHI ASA, /ioak.f. & Thoms . ; J. sauna ? Herb. Ind. Or.; J.indica, Ber~ j 
toloni . 

Vera* — BkU, Hind.; Tchobpo , Sikjum ; SMirekin, Byahs; Pah, Tibet. 

References*— Brandi*, For. PI., 5/7 ; Gamble, Man, Txmb., 412; Aitchison * S 
PI. Kuram Valley in Linn. Soc . Jour., XVIII., 97 ; Balfour , Cyclop //., i 
455 ; I*d* Por, M VIII ., 410 ; XI. , 5. j 

Habitat. — A variable species, occurring on the Temperate Himalaya, j 
from Kashmir to Bhutan anci in Western Tibet, at altitudes of 9,000 to ! 

15,000 feet* In the North-West Himalaya it is found as a bush, while sn ? 

Sikkim it is a tall tree attaining 60 feet in height, with a stout trunk and ■ 
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black thick ramification and foliage. 

S tru c tur e of the Wood. — Similar to that of J. roacropoda. 

Domestic Uses,— Aitch iso n writes: “The bark, exfoliates in long 
fibrous strips, which are collected and employed by the natives for making 
pads for carrying their water-jars on, and for other similar purposes,” 

. recurra. Ham.,- FI. Br. Ind., V., 647. 

Th* WMP 1 MG BLUE Jl'NIPER. 

Sya.— JUNiPtmrs sqvauosa. Ham. 

VaR. squamata, parlai., differs from the typical form in being a decum- 
bent or prostrate buvh ; j. squamata. Ham . ; J. pbssa, Gvrd. , J. Lam- 
BRETJAHa and EIOIOA, Wall. ; J. eblic.iosa, KoyU. 

Vem. — Tupi, Nepac; Detchn. ckakbu, Sikkim j Bettir, bhedlra, bidel- 
ganj, thrlM.pkulu, jkora , guggal. bti, mrun. ogam, N.-W P. ; Wetyar, J 
bettor, chtich, thelu phulu , Ph. - t Pama , Tibet. j 

Refereacee. — Brandts, Per. FI., SJ6 ; Gam'*"* Han, Timb.,st2 : Atkinson, | 
Him. Dtst., jig, S4J K^y.t, IU. Htm. Bo' *50 ; Balfour. Cyclop., II., | 
455; AgrL-Hort. Soc. of Ind.. Jour. (Old .' es). IV., (Set), 257 , f j 

VII. , IS 7, ijp, itf-iSS ; Gamttotrs Mysore and Cocrg, I., 66 ; \ 
Panjab, Simla Dist., to ; Ind. For., I., f-7 . Ilf; 2$; V; 4/6 VII., 127 , 

VIII. , 4P9; IX., sit. J 

Habitat.— A very variable plant of the Temperate and Alpine Hima- 1 

lay a, from 7,500 to 15.000 feet, which as a tre* attains a height of .50 feet j 
with a straight trunk and pendulous brands, at higher elevations be- \ 
comes stunted, in alpine or exposed situations even passing into the condi- ! 
tion and described as var. squamata : it is distributed to Afghanistan. j 
Ream.—' The wood contains a large quantity f resin similar to that of j 
J. communis. 

Medicine.— Aitchison reports that the smoxb from the grfrn wood 1 
is known in Kashmir as a powerful emct> # producing long -continued j 
vomiting. ; 

Structure of the Wood.— Sap wood white, heart* “od light red. very ; 
fragrant ; similar to that of J. i*celsa, except that the short broad medul- : 
lary rays are wanting ; weight to 42ft per cubic foot. Lsed for fuel. ■ 
Domestic Uses.— This species* like those already described. 1*. one of the 
chief sources of incense, tWfe wood, lxavss ami twigs being exported from 
Sikkim for this purpose* Atkinson describes an interesting use of she leaves 
and twigs in. thc/rerfk-WVtf Provinces GaBetUer, Vol. X, in j , , ” e 
writes t ** This bush is used in the manufacture of the yeast called bmma, 
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which forms An adjunct in the preparation of spirits from rice. The yeast 
is made by moistening coarse barley flour, which is formed into a ball 
and covered all round with leaves and twigs of juniper. The whole is th<*n 
closely wrapped up in blankets, kept in a warm place, and allowed to 
ferment, which it usually does in three or four days. 1, 

JURINEA, Cast. ; Gen. PL, II., 473 . 

Jurinea macrocephala, Bcnth. ,- FI . Br. Ind., Ilf., 37 g , Composite. 

Syo. — DoLOMAEA MAC ROCS PH ALA, Z)C.,' S* HR ATI? L A MACROCSPH ALA, Wait, 

Vein.— Dkdp, Kashmir ; Dkup, dhupa, xkangar, rooted* up, p.u 

kharmdllpu. 

These terms are applied not only to ths root of this plant hot also to many ot h«i 
fragrant products used as incense, (See species of Juniper above.) 

References, - Strwart, Pb . PL, #*J; Baden Powell, Pb. /V, Fern. Index, 
xlix. ; Atkinson, Him. Dist., V- ; Christy, Com . PI. and Drufs, 17., y/ 
Habitat. — A herb, with perennial root, common in the Western 
b\a t from Kashmir to Kumdon, at altitudes from u,ooo to 14,(100 feel. 

Medicine. — ** The bruised root is applied to eruptions, and a deem* 
tion of it is taken in colic, &c.. Aitchison also remarks that some part U f 
the plant is used medicinally. The root is from man) places exported t.. 
the plains, sometimes after being pounded and made up into cakes w.\h 
its own juice, as I was informed in Khag/m. And it appears to be nflu ;n<il 
in the Panjdb baidrs under both of the above names. It is considered . <r - 
dial, and is given in puerperal fever. See. This !*> probably the fart m-,t; 
dhufi, of which nearly seven maunds from Bissahir were exposed f « jt s»:e 
at tne Ram pur fair m 1 8r>;, according to the Official Report ’* (AYru-i^i. 

In confirmation of the above statement of Stewart’s it may be men- 
tioned that Or. G. Watt saw' the preparation dhtip being made from th. 
roots of this plaAt in Rarnpiir, and also higher up on the neighbouring h; - 
bordering on Kulu witnessed the plant being collected for export to R.m. 


pur. 

DOMESTIC Domestic and Sacred Use*.— Madden states that the odorous root n 

M SACRED. used as incense offered at shrines and to raj As. The flowers also are pine <*d 

H 3 in temples on the Sutlej. [Cf. dhup under Juniper us) A considciah!' 1 

quantity of the root is believed to be exported from Kashmir to Tibet for 
use as incense. 

JUSSLEA, Linn. ; Gen. PL, I., 7 SS. 

jj, Jusadaea suffruticosa, Linn. ; Ft. Br. Ind.. II.. s*7 ; Omagracr*. 

Syn.— f. ex alt ata, Rnxh . • J. villosa, Lamk. ; J. pruticosa, DC. : h 

SCABRA, Willd. , J. Huhmasni and OCrOPIMI.A, DC. ; J. LONGIPKS. 

Griff, f J. DXCUMBKN5, Wall, t J angustifulia, Lamk.; Emlobkm 
FRUTICOHUM, Lour. 

Vera. — iMtdmnlunga, bun-lung. Dfng. ; Petra da, dak uhak, Sant M , ; 
Panala van/r a , Mar.; M>m aifni vlndra pdku ? (Ei tun), Tkl ; Carambu, 
Malay. ; Natmarago, Sing.; BMalava anga, Sans. 

References . — Roth., PL Ind t , Ed. C.B.C., tfi t Kura in Jour. As. Sor 
1 * 77 , PL // , 90 ; Thwaites - Kn. Cretan PI , I2J ; Dalw.hf Gibs., Bomb 
FL, p? „• Rkerde, Hori. Mal. t I/., f. 50 ; W. Gf A., Prodr., 33 A ; Campbell, 
Ec. Prod. Chutia Nagpur, plus. *720, gut : Elliot , PL Andhr , tjS • 
Ainslu, Mat. Ind. /if., 66 » Dymock , Mat. Med. W. Ind., 2n*lBd., J* c ; 
Drury, U. PI . , 269 ; Ga»ett$ers : — Bombay, XV., 4J4 ; N.-W. P., /•» 80 ; 
IV., Ixxii 

Habitat — A perennial under shfub, ound allover India, in moist places, 
which are overgrown with small jungle except in the western desert regions ; 
also a native of Ceylon ; distributed through the warmer moist parts 01 
the whole world. 
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A Substitute for Pitpipra. (j Mur toy) JUSTICIA 

procumbeas. 


Medicine.— Ainslie, quoting Rheede, states that the plant, ground 
fine, and steeped in butter-milk, is considered good in dysentery, and 
that a decoction is said to dissipate flatulency, increase unne, and to act 
as a purgative and anthelmintic. 
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JUSTICIA, Linn Gen. PL, II., 1108 . | 

Justicia Adhatoda, Linn. ; see Adbitoda Vuica, Nets. Vol. I., 109. 

J. bicalycuiata, Wight.; see Perijtrophc bicalyoulata, Nets. 

[468 ; Acanthace*. 

J. Gendarussa, Linn./. ; FI. Br . Ind., IV., ; Wight ; Ic , t. 468. 

Syn . — Gkkdarussa vulgaris* Nets . 

V fern* *""* U d*~$<tnbh dim, nilt-nargandt, Hind.; Tagat-madan, jngmodon. 
Brno. ; Ten, kala-aduUa, Bomb. ; KdlishanbaU, Dec.; KarU’noch~thi, 
karuppH-nach-ihi, Tak. ,• Nt'a-ravili, ruilia-noch -chili, nalla-rdviii, 
Til.; Karelahkx-gida, Kan.; Karun-notk-chi, vntak-koti, vdtnn-golli, 
Malay. ; Bavanet, Hu km. ; Kalu-varanid, SING. ; Ntla-nirgundi, krtskt- 
na-iurasa, Sans.; Aslak-asvad, Arab. ; JSjnj-angtishte-stydh, Pees. 

References . — Roxb., Ft. Ind., hi. C.B.C., at . Kurt, For. FI. Burm., 11 ., 
247 s Gamble , Man. Timb ,, 2&0 , Dale. & Gtbs., Bomb. FI. Supp.. 71 ; 
Rheede, Hart. Mai., IX., t. 42 { Pkarm. Ind., 162; Atnsitt , Mat. Ind., 
//., * 7 ; Beng. Dispen*., 4 > 3 ; Maodeen Sheriff, Supp. 

Pkarm. Ind., ltd; Dymotk , Mat. Med. IV. Ind., 2nd Ed.,S92;S. 
Arjun , ZtomA Drugs, tWt Bulte, Cat. Ran Prod., S. India, Rumph., 
Herb . Amb., IV., t., 2h. 

Habitat. — An evergreen, dense shrub, 2 to 4 feet high ; found in tropical 
forests throughout India, from Bengal to Cet Ion and Malacca, often an 
escapefrom cultivation. C. B CUrke writes in the Flora of British India, 

u Distribution, Malaya .and Chin, a to the Philhpines (? wild) 

This commonly cultivated plant is considered by Nees and T. Anderson 
to be wild in various parts of India, but the rarity of the seed renders this 
doubtful* Oof one I Beddome says 4 Wild on Mooleyit in Tenasserim.' 11 

Medicine.— The leaves and" tender shoots when rubbed emit a- 
strong but not unpleasant odour ; used in decoction in chronic rheumatism j 
(Ainslie). The Malays employ the plant a c ^ f ;brifuge. In Java it is ; 
considered to have emetic properties \pharm • •• d .). Or. Dymock, in 
his Materia Med tea, says that the medicinal properties atiributed to this 1 
plant by Aintlte and in the Indian Pharmacopeia do not correspond with j 
those which it actually possesses, and conjecf »res that it has been con- j 
founded with some species of Vitex. 

Special Opinions. — $ ** An oil p:epared from the leaves when applied j 
locally is said to be useful in eczema and an infusion of the leaves is i 
given internally in cephalalgia, hemiplegia, and facial paralysis” ( Sur - \ 
geon- Major J. M. Houston , Traiancore). 44 The juice of the fresh leaves : 
is dropped into the ear for earache, and into the corresponding nostril on j 
the side of the head affected with heraicrania ” (Honorary Surgeon P. 
Kinsley, Chicago le , Gan jam , Madras)* 

J. procumbens, Linn . f Ft. Br. Ind, V , 

SyiL— J usticia micrantha, Wait . ; J. hirtkua, r< «//.,- Rostellula- 

RIA PROCUMBENS, Nets, : R. ADENOSTACH Y AVr' 

Var.~ Utispiea, Clarke; . n.— Rostbllularu PROCLM 8 KNS, Wight, 
Ic., t. 9 $S 9 ; R. MOLLIS81MA, Nets. 

Vem. — Gkdti-pitpdgr i, pitpapada. Bo MR. 

References. — Roxb*. FI Ind.. FA. C.S.C-4S ; Dai*. & Gibs., Bomb. FI., 

1 93 1 Dymeeb, M*i. Mod W. Ind , ind fid . fs> '. 

Habitat. — A herb of South-Western India and Ceylon, extending as 
far north as the South Konkan ; distributed to Malaya and Australia. 
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The Cheniletrj of Jot*. 


Me dtda o — Dymock stales that the whole ruwT. gathered when in 
wer is dried and used as a substitute for Fuuuit, the true Pit-odord. 


CHEMIST &T • 


flower is dried and used as a substitute for Fumaria, the true Pit-fidM, 
which it resembles in having a faintly bitter, disagreeable taste* (See 
Fumaria, Vot. ///* 454b 

Food— It is used more or less as an article of food in certain parts of 
Bombay. 

JUTE. i 

The reader should consult the article Corchora, VoU //., 534**62 • 
Since the date on which that article was written certain new and interest- 
ing facts have been brought to light, the most important of which is 
perhaps, the exhaustive chemical study to which the fibre has been sub* 
jected by Messrs. Cross and Bevan. These chemists published, tn the 
Journal of the Ch&mical Socioty (/££?), the results of their detailed ana- 
lysis both of the formation of the fibre and its chemical nature. Thwr 
paper is too elaborate and technical for the present work, but doubtless, 
as their discoveries become better known, practical developments of an 
industrial nature wilt be brought to light that may extend the uses of 
the fibre. The following brief risunU may, however, be here given : — 


luloses, in the chemical investigations contained in the paper, is treated as 
the type Although from its nature jute fibre is an aggregate, it exhibits, 
notwithstanding, a constancy in composition and properties which denote 
a chemical individual. The simplest expression of its elementary compo- 
sition is the empirical formula, C ls H, g O t (C«47*o, H«*6*o, 0*=47'o) 
whilst its proximate resolution into ctliulou (78-80 per cent.) and non* 
c$llulos$ (aoaa per cent.) may be represented by the formula 3 C % H l0 0 At 
C f H* 0 # , This is for the time advanced more as a statistical than a mo. 
lecular expression. The authors, however, proceed to show that the more 
oxidisable constituents of the jute-fibre (non-cellulose) are compounds, or a 
compound, characterised by an atomic ratio approximating to C # : H*: O 
(more exactly C 7$ H m O*?, and associated with cellulose in chemical rather 
than mechanical union. The intimate nature of this union is shewn, by — 
irt— the resistance of the fibres to the action of all simple hydrolytic 
agents ; 

and— the fact that in those reactions of the fibre substance which 
depend on its alcoholic characteristics (OH groups), its 
molecular homogeneity is equally manifest. 

This second proposition is proved by a series of very elaborate experiments, 
for an account of which the reader is referred to the pamphlet in Question. 

The authors further state that, from the earliest appearance of tne fibre 
bundles, for example in sections cut a few centimetres below the growing 
point, they have all the chemical characteristics of the mature fibre. 14 In 
the isolated fibre, 1 ' they write, •* we find no sensible variation in the propor- 
tion of cellulose to non-cellulose, nor in their mode of combination, 
throughout the entire length of 2 to 3 metres. This evidence app^'* rs ,0 
carry with it the suggestion that both cellulose and non-cellulose may have 
a common and simultaneous origin in a parent substance, and that bo- 
nification is the result of progressive modifications and differentiations 
of this original complex molecule/' 

The authors, in conclusion, briefly summarise the main points which 
they have endeavoured to establish, as follows : — 

1. The fibre is a compound of cellulose and noti*cellok>se empirically 
Cm H« 0 „ of the general chemical features of the cellulose, resisting 
hydrolysis and yielding explosive titrates, of which (he highest is the tetra- 
mtrate. 
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*. 11 m no^ccOulMe w a comptac molecule, from the products of reao 
lotion of whichj by chkxination and hydrotyaia, it may be inferred that it 
containa the following group* of molecules 

W Cm H„O w ketone tranertional to a quinone, chlorinated directly 
to form mairogallol t ( 4 ) C, H. CL furfaral in combination, 
by condeneatton with (a), and with (cj, an acetic residue. 
These are combined in the approximate molecular proportion 
Cs) (fi) (0 Hm Og^e 

b) The ligno-ceUukwe* tn the earlier stages of growth are constituted 
on this type. The true woods, on the other hand, appear to represent a 
more condensed type- {Coftf. with the remarks under Corchoras, VoLil , 
5J/0 

Trade.— It is, perhaps, unn ece e sa ry to re-write the statistical portions 
of the article Corchem iVol. If., 557-56/), since the fluctuations in the 
Jute trade are not of a spasmodic or extraordinary nature. A review of any 
recent period of years would naturally convey the main features of the 
trade, and render it alone necessary to add annually a bare statement of 
the chief transactions. With this view the exports of raw jute from India 
up to last year may be here given in continuation of the table at p . 557 
of the article Corcnoras. The average exports for the five years ending 
jS8t* 8$ was 8,92^859 cwt , but the returns for 1888-89 are the largest on re- 
cord, exceeding those of 1882-83 by 204,234 cwt., the actual figures having 
been 10,553,143 cwt.. valued at R7.89.7x.539. 

At page 559 of the article Corchoros particulars are (riven of the 
Indian consumption of jute and the Indian manufactures. Through the 
kindness of Messrs. Barry & Oo., it has been possible to considerably 
amplify the information on these subjects. The following table gives the 
manufacture of bags down to last year : — 


Posts. 

•ass. 18S6. 

1887 . 

1888. 

1889. 

Bags. | Bags. 

Bap. 

Sap. 

Bag* 

Banna 

Straits 

Bombay 

Coast 

Up-country and Local . 

Home Consumption, 
Total 

10,579,300 
7.7 48,°°° 
22,494,700 
8,346,300 
33.801,900 

‘* 193.300 
7 ,A 33 .ooo 
* 7 . 373,000 
7 , 329 ,ioo 
3 *. 434, 500 

1*9*’ too 

1 1,41 v vOO 
19 . 57^500 

6,029,400 

3 d 858,700 

14 , 726,700 

1 3 . 88*600 

16 , 926,400 

7,62*500 

33 , 078,600 

_ 

13,163,000 

*0,536.400 

15,761,400 

8.899*300 

28,057,50© 

82,970,200 

l 

80.762,900 ! 84,881,300 

1 

85,236^00 

76,217,600 

1 

Australia 

New Zealand 

Caps . . 

SewYork * 

San Francisco 
Europe 

Foreign Exports —Total 

Grand Total or baoj! 
mads im India 

12 , 813,800 

3 . 378.500 
1*5*9.000 

4.728.500 

7 . 7**500 

15.821.200 

9.150.200 | 

6,191,800 
2,61 1,400 
2.005,300 
3,788.000 
8,98*900 
31,593,700 
8,863*200 

i«.J 73 .Joo 

T°° 

3 ,« 94 fioo 

8 ■> 36,800 

34 -jft,loo 

I 

| 18,278,000 
| 3,928,100 
i 2 , 636,700 
3,135.800 

1 6,621,400 
3*484,900 

i 10*886,200 ! 

13.^20,900 

6,584,100 

*28*500 

4,189,400 

24,344.800 

3 * 547 . 7 oo 

31,631,000 

55 . 023 , 70^ 

Sj.roo^oo 

r 

64,035, 1 00 , 5,970,500 

j 

'109.102,200 

■SftjpMoo 

143,872,300 

148,896,4.0 5165,207,300 

1 

1 

185.319.S00 


There are now in Bengal (according to Commercial returns) 23 mills 
at wcrk furnished with 157,175 spindles and 7,673 looms. The probable 
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number of operatives employed has been estimated at 62,000 hands. 
(Cow/, vn'th Vol. //., 5 $8). In the article Corchorua the probable con* 
sumption of Jute by the Bengal milts was assumed to be about 8,571,42s 
cwt. The commercial returns, which the writer has now btsen able to con- 
sult, give the Bengal consumption at 5.000,000 maunds and the probable 
value of their productions at K300 lakhs. Mr, U. E. O'Conor (Statistical 
TobUs of fintiih India) shows 24 mills at work in Bengal, one in Madras, 
and one at Cawnpore t and he gives the amount of Jute worked up by thrsr 
mdls during i38H-8pas 1,706,944 cwt. But in comparing commercial with 
official returns, it has to be borne in mind that the years do not correspond. 
It, however, seems probable that the estimate of total production of jute 
If** 55 $ the article Corchorus) of 1 5,oocvk>o cwt. per annum is not far 
from correct, being an under, rather than over, estimate. 
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A Perfume. iq. Watt.) X/EMPFERIA 

rotunda. 

IC/EMPFERIA, Linn. ; Gen . PL, III., 641. 

A number of speck* belonging: to this genus are found in Indian gardens, 
but those of economic value are mainly K. Galanga and K. rotunda. 

Other speck* are referred to by writers on Indian botany such as K. Candida 
(the P4n-u*pkyii of Pegu) and K. pamflora (the Kd-mang-ni of Pegu/. 

K- paadurata, Poxb., is said by Rumphius to be cultivated for culinary and 
medicinal purposes, and Rheede notices it as a medicine used in dysentery. 

This is very doubtfully a native of India, but it appears to belong to Ceylon 
at all events. Thwartes remarks that the roots are used medicinally. 


[ SCITAMIN&*. 

Kaempferia angustifolia, Roxb, FL lnd. % Ed. C.B.C., 6; 

Vers. — Kanjdn-l‘dra, mvdd-nirlisha , Hind., Bbng. 

Habitat.-* A native of Bengal. 

Medicine. — Roxburgh remarks that the people of Bengal use the roots 
of this plant as a medicine for their cattle, 

K. Galanga* Linn . 

Syn. — Alhnia svssilis, Kbn. 

Vern.— Chandra mula, Hind.; Ckandu mild* humula, Ben<;.; Katsjulum, 
Mal. ; Katsjoium , Iam. ; A ath&ram, I el. ; Kha-mung, Chandra- 

multba, Sans. It is probable some o t the above names refer to Curcu- 
ma Zed oar ia. Rosroe ; set Voi. II., G6t). 
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References. — Hcxb. , FL 2nd., hd . C.B.C., s; V<"gL Hert. Sub. Cat., \ 

$66 ; Fur I, Peg u Hep., At>p. C , xx ; Thwoiles, En. (V * lon P* ,, j/6 ; Gran ., 

Cat. Bomb. Pi, AM Elliot, FL Andhr., 75 ; Mas fin, Burma and Its I 
People, $0i f Jour. Agri.-Hort. Sod. 2 nd., .V., £4*1 Fh*rrn. 2 nd., ! 

232 ; 0 *Shaughnes%y, bene. Vispem., 64 y; Mocdeen Sheri* , S upp 
Pkarm. 2 nd., 16$ • Drury, V. PL, J?/. 

Habitat. — A fairly abundant plant, met with in the hotter parts of 
India ; much cultivated in gardens. 

Perfumery.— Roxburgh remarks that the tubers are ust<l in per- PERFUMERY 
him cry. Mason says that the roots may be often seen attached to the i Tuber*, 
necklaces of Karen females, for the sake of their perfume. Thty sl& n j 
place them in their clothes for the same purp f 

Mcdici&c. — It :s probable that, as implk n the Pharmacopoeia of : 

India, the tubers of this, and the next spec.cs, <-re used indiscmnn-udy 


in Hindu medicine. They are agreeably fragrant, and of a warm, b^tensh, 1 
aromatic taste. O’Shatighnesssy justl) icmai ks : 14 Notwithsuuicng its j 
specific name, it is not the source of the true GaUnga root « f the-cug-j 
snops.** Drury quoting from Rheede sa\s that the tubers reduced to 
powder and mixed with honey are given *r. coughs and pectoral a:lt.c:.ons. j 
boiled in oil it is externally appl.cd to stoppages of the nasal cxgans. ^ ^ j 
Food — The tubers arc said to be eaten as an ingredient »>I *sn icxrtci j 
leaf, &c.), the supply being obtained mainly from Chittagong. Thwaites , 
alludes to its use 5 »s a masticatory in Ceylon. 

K. rotunda, Linn.; Wight, A\, i . 2021). " j 

Vcni. — Rhui-ehantpa, H»no. j BhuitKo.nya, Vfvir f 


4 
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Kanda kalava. Tf.i . ; Maljniua (»•< im«h«w SUi \\.iMwar 
handout (or mvae-ft*- Burw ; 1 <rw*ife» »<i. .e»«% v* ’ ' ' \ * 
Bhdmickampa, bkLn 6ara y Sans.; Fag.u *u. 

Cochin China .... w 

EJ C.B C\, A; Asuitvk Et<rr„ * 


References.— Roxb., F:. 


3 37 ; Ving 1 
Thwaites, 


S*b. 


lnd. t 
l nr. 


L.H01*. S.b. (a-:.. s M : F '.e<- f t • *£;; 

in,, W C.*.’ >r f el., J1A . fnmfi. t st t '* ?•»* . ] 

Hag., t. 9 * 0 , Or ah.,Cat. Bomb. ri.. *#.- ^ *’fcL‘i, r «•’ 

hlliot, ft. A*dhr., 9$ f Miison, Surma ana J.t ‘ raf,*, O > >' 
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graceful leaves and Its fweetly«scented flowers, which appear in the hot 
season when the plant is leafless j the perfume of the flowers, as the Sans- 
krit name implies, recalls those of the champaha ( Midwife). 

Medkiii*.-»Ro*burgh points out that WoodvHls was in error when 
he supposed this plant to be the source of the Round Zedoary (see Cer- 
onna Ztdoaria, Rich, ; Vol. II., 66$), but this mistake continued to be made 
bv many subsequent writers. Ainslie remarks : *• It is the Zedoaria rotunda 
of Bauhln and nas been well described by Sir William Jones in the fourth 
Volume of the Asiatic Researches „ On the Malabar Coast it is termed Mai- 
anqma ;and Rhosde informs us (Hori. MaL, 7/., tS) that the whole plant. 


when reduced to powder, and used in the form of an ointment, has wonder- 
ful efficacy in heading fresh wounds, and that, taken internally, it removes 
any coagulated blood or purulent matter that may be within the body ; he 


adds that the root is a useful medicine in anasarcous swellings.” Dr. 
Dymock writes that in Bombay a powder of the tubsrs w is used as a 
popular local application in mumps (Galgiind), but as they are generally 
combined with more active remedies, such as Croton seed. Aconite, and 
Nux-vomica, it is orobable that they do not contribute much to the cure.” 
44 The substance of the rhizomes ana tubers is of a pale straw-colour, has 
a bitter, pungent, camphoraceous taste, much like that of true Zedoary ; 
the whole plant is aromatic.” In the Gazetteer of the Rewa-Kanta Dis- 
trict it is stated that the roots are stomachic and are also applied to 
swellings. Thwaites remarks that in Ceylon the root is employed medi- 
cinally, but he does not state for what purpose. The almost universal 
belief (from one side of India to the otner) that the rhizomes are useful 
in reducing swellings, would suggest the desirability of this subject being 
moro carefully investigated in the future. 

Special Opinion,— 4 u According to Sanskrit writers the toot, used 
tn the form of a poultice, promotes suppuration ” ( U , C . Dutt , Civil 
Medical Officer , Seram pore.) 

Kfliag-graflS, a name used in Burma for certain grasses which, according 
to Sir O. 8randia, consist chiefly of the following Araodo sp*, Phrag- 
nites Roxburghii, Sacchamm procerum, and S. spontaneunu On this 
subject a considerable amount of official correspondence took place 
in 1881, between the Chief Commissioner of Burmaandthe Government 
of India. For further information see the respective species of grass 
named above. 

Kalartana, see Ipomaw hedermcct, Jacq.s Cokvolvvlacbm, p. 485. 

Kalamander or Calamander Wood, see Dfospyros qtmsiUt 
Thwaites; Ebsnac* A ; Vol. IH., 154. 

KALANCHOE, Adam, ; Gen ^ PL , A, 659* 
Kalanchoe ladniata, DC. ft. Br. Ind., II., 4151 Wight, Ic.. t. 

[ tt$8; C*A»«LACM. 

Syn.— K, tttiriroLiA, Ham, • Cotyledon laciniata, Roxt>. 
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A Medicinal Herb. (G. Watt.) 

MmL~—Hems*gar, Hind., Bbho. ; Zakhmkydt , parna-bij, Bomb.; Mala* 
kullt, Tam.; Hlmasdgara (stet of gold), Saks. 

References.— £0*6 FI. Ind., Ed . C.B.C.,38*; Voigt , Mart. Sub . Ct/., 

* 60 / ik Jour. At, Soc., 1S76, Pt . //., Tkwaites , Em, Ceylon 

PL, r*9 t 41 7; Data. & Gibs., Bomb. PI., i0$ ; Grab., Cat . Bomb. PL, 

9t { W, & A., Prod., 360 ; Mason, Burma and Its People, 773 ; Dymock, 

Mat. Med. W. Ind 2nd Ed., 360 ; Pharm. Ind I., S9<>~59 r ; Gazet- 
teer, Mysore & Coerg, I., 61 ; Honigberger, Thirty-five years in the East, 

II., 263. 

HaUtat. - An erect, stout, perennial herb, common throughout the tro* 
pica] regions of India, especially the Deccan Peninsula, and from Bengal 
(Behar- Dacca) to Burma, Yunan, Malacca, Java, and Tropical Africa. mmwarm 

Medicine— Baillon ( Natural History of Plants , III., 317) remarks of 
the Crassulacb^ that the succulent species owe their cooling properties as 
topical applications to the quantity of water contained in their fleshy organs. 

It seems probable that most of tne large-leaved species might be so used, ! Loaves, 
as, for example, the house-leeks of Europe, but at the same time it is j 15 
probable that certain of the genera and even species possess special J 
peculiarities. It is on this account that the writer does not follow the j 
example, recently given, by the authors of the Pharmacographia Indica, in 
treating Kalanchoe Uciniata» K. spnthulata, and BryophyHum calycsnnm j 
conjointly. Dr. Dymock, in his Materia Medico of Western India, gave a ; 
detailed account of BryophyHum, and Quoted under Kalanchoe a brief j 
sentence said to be derived from Ainslfo. It would thus seem that no 
very good object has been served by assigning the properties of Bryo- J 
phyllum to the species of Kalanchoe. There is a historic interest, however, in ; 
this subject which it seems desirable to point out When Roxburgh wrote j 
his Flora Indica (/S20), BryophyHum was a garden curiosity, which he states ; 
had been procured from the Moluccas. At the present day, thousands of j 
square miles of Bengal possess that plant as their most prevalent weed, j 
Every lane around the Botanic Gardens, Calcutta, possesses a rampant 5 
growth of BryophyHum, and throughout the greater part of Bengal this is the 
case, the plant becoming less abundant as the drier areas are reached, though 
it is also met with as far north as the Sutlej valley in the PanjAb (20 
miles from Simla), also in Bombay* Madras, and Burma. We are told it 
was brought to India by Lady Clive in 1799 'see Rev. J. Long, Journal 
Agri.-Hort. Soc . Ind. (Old Series), A., 7). U** whether that date is abso- 
lutely correct or not, botanists agree in viewing it as an introduced plant. 

Even supposing it existed in Bengal prior to a foreign introduc- 
tion, such as that attributed to Lady Clive, it must have been an 
extremely rare plant indeed, to have escaped Roxburgh's scrutiny of 
the Flora of the Lower Provinces, and even so recent a writer as Stewart 
apparently did not know of its existence in the Panjdb. This rapidity 
of distribution within the past sixty years practically proves, therefore, • 
its exotic nature. U, C Dutt, in his Hindu Materia Medico, does not * 
allude to either BryophyHum or KaUachoe, and. indeed, everything points j 
to an opinion adverse to the belief that BryophyHum could have been known j 
to even the most modern of Sanskrit writers. In the Phar mac agraphia | 

Indica, however, we are told of KaUuichoe and BryophyHum that they j 
4 * are called in Sanskrit Asthibhaksha and Fama-vtja or ‘leaf-seed, j 
because their leaves, when placed upon moist grout d, take root and pro- 
duce young plants.** Now t s application of these Sanskrit names could 
dnly he made of BryophyHum. since none the Kalauchoes possess the 
remarkable property exhibited by BryophyHum of producing budules m th e 
crenatures of the leaves. Dr Moodeen Sheriff gives a series of verna- 
cular names under Kalanchoe laciniata which, in the present work (VOL 1 ., 

543 )* have been transferred almost entirely to BryophyHum, It seemed to 
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the writer at that time, that these names* together with the others given 
in the passage cited, were, by modem usage* assigned to Bryophylium, 
but it may be added that KaUachoe tadaiata being not only the most 
abundant and best known species, but the one with the strongest claims 
to the possession of medicinal properties* is in all probability the plant 
alluded to by alt Muhammadan and Hindu writers on the Materia Medic.i 
Of India. On the Himalaya 1 C apathulata is a fairly plentiful species 
but it has the reputation of being poisonous, and is, therefore, said to be 
rarely used as a cooling external application, though special preparations 
from it are so employed. 

The medicinal properties given in the Pharmacographta lndka will be 
found in the first volume of this work under Bryophyllucn (/♦ c.\ but tho 
sentence said to be derived from Atnslie regarding the leaves ol K. laciniata 
may be here given M I can myself speak of their good effects in cleaning 
ulcers and allaying inflammation.*' The authors of the Pharmacvgraphia 
add :—•* We have seen decidedly beneficial effects follow their application to 
contused wounds ; swelling ana discoloration were prevented, and union of 
the cut parts took place more rapidly than it does under ordinary treatment. 
The juice of the leaves is administered in doses i»f J to i tula (45 to 1^0 
grains? with double the quantity of melted butter m diarrhoea, dvscntm, 
and cholera; it is also considered beneficial in lithi.isis.” The abm** 
passage has been quoted as »t seems of very considerable interest, but ti e 
writer is not quite certain whether or not il applies to K. Uciniata or to 
Bryophyllum caJycinum. 

Special Opinion.— § M The juice is used externally in bruises, sprains 
and burns ; also to cure superficial ulcers. As a $t> ptic it is used on fn^h 
cuts and abrasions.” {Civil Surgtvtt J. //. Thornton, B.A., A! 
Monghyr). 


fCalanchoe pinnata, Prrs. t also Cotyledon chixophylU, ArY> nnd 
Bryophyllum pinna turn, Kurt.: see Bryophyllum caljcinum, Saitk., 
Vol. 1 . 543- 
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K. spathulata, DC . ; Ft. Br . /»</., II., 414, 

Syn.— K. vakians, Haw . ; K, numcauus, Ham .; K. cbrmata. Oik . ; 

K. ACCTIFLOEA, Kura. 

Vera. — Tat&ra, rungru, kataa-ia-patta, Pb., Hind.; Pat kuAri, bat at 
pat fa, Kumaon. 

References. — Voigt, Hart. Sub . Cal., 36S ; Kurt in Journ. As. Sac., if?*, 
Pt . //., p. 309: Haw, in Phil. Hag. H. S., V/., 303, juJ; IV 

A., Prodr.t 'sto; Otiv .. Ft. Trap. Afr. % //., 394; //. f. & T. tn Jaunt. 
Linn. Soc //., 91 ; Atkinson , Him. Oist 3$o, 4ft. 

Habitat.— A succulent perennial of the tropica! and subtropical Hima- 
laya, from Kashmir to Bhutan. Found generally between 1,000 and 4. ,K ’*o 
feet above the sea, but near Simla it ascends to 0,000 feet ; common also ;n 
Burma. Distributed to the warm tracts of China and |ava. 

Medicine.— In Lahore this is reckoned a specific in cholera, and in 
Kangra the burned leaves are applied to abscesses. 

Special OrivioN.— V* The expressed juice of the bitter variety of th»c 
species is used in enlarged spleen. It acts as an antiperiodic, tonic, and 
drastic purgative.* 9 (Civil Surgton y. H . Thornton, BA- t M.B.* Afon* 
ghyr.) 

Fodder.— It is poisonous to goats tnd is not eaten by cattle. 

KaUUT, see Rch. Vol VI. # 

Kale, a name applied to certain loo^Icaved forma of the cabbage » scc 
Breaalca (oleriuea) acaphala ; Cavcirta.*, Vol. I., p. 5M* 
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Kale, Indian, « name sometimes given to edible Arokh in those parts of 
the country where the leaves are eaten ; see Colocaaia anti quorum, 
ARoidka, VoL II., p. 510. 

Kale, Sea, a name given to Crambe maritima : sec the Indian form 
Cnunbe cordifolia, Crucipbrje, Vol. II., p. 582. 

Kamela» see Mallotas phflippmensis, Mull. / Euphorbiaceje. Vol. V. 


KAN DELIA, Wight ft Am. ; Gen. PL, L , 

Kandelia Rheedii, W & A., FL Ur. Ind., II., 437; Wight, III, 2l 

[ / . /. 89 ; RuizoPHORn*. 

Sya. — R hizophoka Candsl, Untu 

Vem.— Gunn, Bkng.; Raxunta, rasuria , UxiYA ; Ts/eran-kandet, Malay : 

References. — Voiet, Hurt. Suh. Cal., 41 Brundxs, For. FI , jj£ ; Kure , 

Fit*. Ft. Burnt., Bed-tom*, Ft, 5 W'.. Anal. Gen., #<v>, PI. XIII y 

/if'. 6 ; Gn t on He, Mart. j?6 W fr .4., Prr>dr., Jru ; Hook , Ir. 

PI., t , 3f*2 ; Graft., Cat. Bomb. PL, O ,* Rhee-de, Hart. Mat., VI., t. ?c • 

Drury, [ r . PI , 172 ; GametUer, Orissa, //., App. VI., tji 5; Indian 
Forester, VI.. 124. 

Habitat. — An i-vcrgreen shrub, or small tree, found on the muddy 
whores in the tidal < reeks of Bengal, Burma, and the Western Coast. 

Distributed to Ceylon and the Malay Islands. 

Dye and Tan --The hxric is used in Tavoy in dyeing red, but pro- ! DTE k TAM, 
bably as a inordar.t. It is said to be employed in Cochin as a tanning j B*rk. 

material. | ^2 

Medicine.'— According to Rheede the baf.k, mixed with dried ginger) MEDICINE, 
or long pepper and ro*c- water, ss -aid to be a cure for diabetes. | B ^* L 

Structure of the Wood. — S <u, close 'g '•am ed : weight 3S& per cubic j 
foot ; used only for firewood. i ^ 

Kankar.— -The concretionary carbonate of lime, which usually occurs in j 
nodules on alluvial deposits, see Vol. II., 147. | 

KAOLIN ; J/u. 7 e/ f Mon. Geology 9 Port IV., i2g. j 25 

Mr. H. B. Medlicott, laio Director of the Geological Survey of India, j 
has kindly furnished the ft»llow ; ~g note regr.*u g Kaolin : — \ 

“According to Von Richthopen the mo famous porcelain day of , 

Chinn is derived frxmi a fine, hard, greenish sla.t (white when powdered', ( 
quarried in the mountains uf K^ng-t e-chin, and hence called Kao- 1 , ng j 
(• high T -dgi^b We are more familiar with crude Kaolin :n the form of j 
* Cornish-.stone\ a highly fdspathic granite rock in an advanced state of j 
decomposition, from which tht' Ca\ is obtained by elut nation. Tins P r °" j 
cess is sometimes effected, naturally by denudation, when the clay :s found j 
rcadv made. It is only the purest variet ; es that can rank as Kaolin, the > 
inferior kinds being available for cruc bits, bricks, or common popery, 
according to the greater or lesser trace rf fluxi~,£ or of coiourng matter. 

Where crystalline rocks occur, as :he> do m parts o? India, this material ; 
is probably not wanting. The quality of such kaolin ran only be ; 
tested bv adequate practical tnal. Promt material has been not cea { 
in Trichinopoly, North Arcot, Mangalore, G\a, Delhi, Darjeeling, an j 
Dalhousie.” „ , i 

It is understood that a \ - superior quality 01 Kaolm has r * 5 'A* 

been discovered in the Centra* Provinces, and that Messrs. Burn ~ * { 
have obtained a concession to work the same. There are manx 4 ' ' 

made of Kaolin which fitevf to be imported into fnd.a, such, for e P * 
as electric insulators. If these can be made o? Central Provinces 
it is probable that a large industry will rapidly be developed. 
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The mukr is referred for further information to the article CUv. 
Yol. II* 364*367* 

Kapok, see Briodeodroo uaftmctuoumu, DC. Vol. 111 ,, 258*364. 

Kapur-kachri, see Hedychfem s pk m tuw, Ham . ; p. 207 ; also Curcuma 

( Zedoaria, Roscott Vol. II., 671. 

Karyat, kiryat, creyat, see Aodrogxaphls paaicuiaia, Nut; Vo!. f tt 

f 340. 

Katina Guxn f See Sterculia ureas, Roxb. ; Vo!. VI. : also Cochlotpermam 

f Gossypimn, DC,; Vol II., 412-414. 

Kath, or Catechu, see Acada Catechu, Willd. ,* VoL I., 27-44* 

Kauri Pine, see Danunara australis, Lamb . ; VoL HI* iS. 

Keersal, sec Acada Catechu, Willd. ; VoL I., 35. 

Kelp, see Barilla, VoL !., 399; also Focus, Vol. III., 451.1 
I Keltl, kitan, StC; see Cedrua Libaai var. Deodars, Vol. II., 235. 
Kerosene, see Petroleum, Vol. V. 

an earthy or clay colour, now largely used to dve the uniforms 
of soldiers. u Khaki ” is the name given to a sect of Vaishnava Hindus 
founded by Kll,a disciple of Krishna Das. They apply ashes of cowdung 
Trk" eir ^ ress an< * Persons, hence the name tff khaki as given to them. 
There are numerous processes for producing this colour— some with dyes, 
others with pigments. The following may be mentioned : — 

Allahabad Khaki. — This is produced by boiling myraboians, gall-nuts, 
and sulphate of iron together. 

Oudh Khaki .—* This is prepared from the barks of Acada arabica and 
Btitea frondosa with the extract, Cutch. 

Palanpur (Bombay) Khaki . — Obtained from clay in combination with 
sufch ate of iron. In Palanpur a good khaki is also prepared with Termi- 

* In parts of the country, such as in Manipur, a natural ehrth is 
used. The laynung earth of Manipur seems capable of much develop- 
ment. 

It is needless to attempt an enumeration of all the Khaki dyes of Indi3, 
and the reader is, therefore, referred to the article Dyes (Appendix to this 
work) for further information ; also to Pigments, Vol. V. 

Kharif, see Crops, Vol. II., 594. 

Kidney-bean, see Phaseolus vulgaris, Vol. V. 

Kinka Oil, see Vernouia authelmiutica, Vol. VI. 

Kino, see Butsa froodosa, Roxb . ; Vol. 1., 548, and Ptsrocarpus Marsoptntn, 

[ Roxb. ; VoL VI. 

KLBINH0V1A, Linn. / Gen, PL, a/p. 

Kleinhovia Hospita, Linn . / FI. Sr. Ind. 9 /., 364, 

References.— £0*4, FI. fnd., Edi C.B.C., $0$, Btddome , Ft. Syl*. Anal . 
Gen.,t. 4 t Gamble , Man . Tim}. 4$; Dal*. & Gibt., Bomb. FL, 23; 
W. & A „ Prodr ,, /, 64 ; Lisbon, U. PI. Bomb., 22; Agri.-Uert. Soe. 
lad,. Tram., V//., & 8i f VI., 40. 

Habitat. — A handsome tree met With irvgdhe Eastern and Western 
Peninsulas of India and distributed tp Malacca, Singapur, Ceylon, Java, 
the Philippine Islands, and East Tropical Africa. Frequently grown as 
an avenue tree, especially in Calcutta* Poona, tec, 
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K r th W of tho Wood.-- The eld timber is stated to be much valued 
to Java. No information is available regarding the Indian»grown tim- 
ber. 
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Kuol-kohl, Kohl-raW, or Ole kole. 

This is the turnip-stem med cabbage which is every year being more 
extensively cultivated in India. There are two varieties— a purple and 
a green. Firmingsr says the best seed is obtainable from the Cape of 
Good Hope. The plants lake about six weeks or two months to be ready 
for the table. They should be transplanted when they have about three 
or four leaves and on ridges so inches apart, the plants being 14 to 15 
inches asunder. 

The reader is referred to Firtnin^er's Man. Card. for India, 137-138 ; 
your. Agri.-Hcrt. Soc. Ini. ( Nra Series), V., 41 ; Reft. Govt. Bot. Card., 
Saharaupur , 1884, 3, &c., also to Vul. 1 ., 534. 
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KOCH IA, Roth. ; Gen. PL, III., 60. j- DIACEit 

Kochia indica, Fir Br . Ini V., // / Wight \ Ic /. tygr ; Chknopcl 

Sya. — K. GKirriTHii, Bunge; Pahdbria pilosa, Herb. Ind . Or., H.f. & 
T. in part. 

Vcrn . — Kaura ro, but (bazar name bui ckkoti ), Pa. 

Reference.— Stewart, Pb. Pi., 179. 

Habitat-— A herbaceous plant found in North-West India from Delhi 
to the Indus (very abundant), also in the Deccan Peninsula and distributed 
to Afghanistan. 

Medicine - According to 8t*wart this plant is employed medicinally 
in the Pactjib. 

Special Opinions.— $ Used as a vascular (cardiac) stimulant in 
cases of weak and irregular heart, especially when following on fevers.* 
( CMl Surgeon F. F. Perry , Jullunder City, Punjab). 

Fodder* — It is used as a camel fodder, see Vol. I L, 6a. 

KCELERIA, Pert.; Gen.Fl TIL, 11S3. 

Kceleria cristata, Pers. ; Graxinu. 

S|B.— Aria cristata, Linn. 

Fodder.— See Vol. III., 436. 

XL phleoides, Pers . / Duthie , Fodder Grasses cf Northern India . 6 /. 

References.— Stevart, Botanic Tour in Haeara {Jour. Agri.-Hort. Soc . 
Ind., XIV. 6). 

Fodder.— Sec VoL II„ 423. 

KOKOONA, Thw.; Gen. PI.. /., 36 j. 

Xtokoona ZtyiftniQi Thwaitcs ; Ft* Br. Ind., I . , 6/6; Crlastrines. 

References. — Beddome, Ft, Sylv., /, f f t Anal. Cm., lux; Thmaites , 
Kh. Ceylon Pl~ $2 ; Kew Reports, 31. . . 

Habitat.— A tree with pale-coloured bark found on the banks of streams 
in the Western Peninsula and Ceylon. . 

Oil. — T h wattes says that t*. oil is expressed from the ssbds, which is 
uacd for burning in lamps. t ^ . » 

Medicine.— -The inmr yellow bark is employed medicinally. It is also 
made into a kind of snun which excites copious secretion, and is consider- 
ed beneficial in headache. 

Kola Nut, see Cota meumiuata, R. Br., Vol. 11 5 <»- 
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Knunok; Kydis Fibre. 

Ko6t or Kut, see Ssesmiee Lappa, C.B C.: Vol. VL 
KOUSSO, see Brayera aathe hriatl ca, Kunth. ; Vol. I., 534, 
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KRAMERIA, Linn. ; Gen. PI., /., tjO. 

Kramerla triandra, Ruit a Pawn ; Polygale*. 

Kkahkria ; Rhatany. 

Habitat.— A native of Peru and Bolivia. 

Medicine.— Rhatany root is powerfully astringent and tonic. It has 
been successfully employed in chronic diarrhoea, in passive or atonic 
haemorrhages, and locally in leucorrhoea, ophthalmia, &c. ( Pharm . InJ . ). 
The powder may he used as a dentifrice when mixed with prepared chalk 
or myrrh. The drug is entirely obtained from foreign sources. 

KlilU. — In the Report on Madras fibres (published in the Selections of the 
Records of the Madras Government, 1856) mention is made of a strong 
and useful fibre known as Kulu which is said to be prepared by retting. 
This may be the fibre of Sterculia arena, Roxb which see, Vol. VI. 

KYDIA, Roxb.; Gen. Pi , /., *oj. 

[ Malvacka. 

Kytfia calycina, Roxb.; Fl. Br. Ind., 34H; Wight, Ic., t. Syg-Su-&1; 

Syn. — K. fraTrrna, Roxb . ; K. Rqxbukghiana, Wight ; K. pulveku- 
lcnta. Ham. 

Vero. — Pola, pula, puli patha , pntari, Hind.; Fattrd, polio, Bijkouk; 
yaranga , verangada, vearung, Bomb. ; Haranga, bhoti, C. P. ; Bittui, 
pata dkamin, Kol.; Poska olat\ Santal; Derki, Khakwu; 
Puta, putttya, N.*W. P ; Kubindl, Nrpal; Sedangtaglar, Lkpiha; 
Mah*r», M9\hu ngon, Mf.c H i ; Boldobak, Garo; Kopd.ua, Uriva; Villi, 
puli, paid, P». ; Fotari. pandxkt, prddapotri , bed da kunji, TfL. ; kiuruk. 
Dosha, kunfi. Gown.; BenBf, bende-naru, bellaka , Kan.; Warung, ihya, 
Mar.; Dwabote , bokemaiea, Hcrm.; Dwabdk, Shan. 

Reference* •*— Roxb., FL Ind ., Ed. C.tt.C., $2t ; Voigt , Hart. Sub. Cal a 
to8 ; Kurt, For. FL Huron., 1 24 t Beddome, Ft. Sylv., /. 3 1 Gamble, Man* 
Ttmb., 43 ; Date. <5r Gibs., Bomb. Ft., 24 ; St errs art, Ph . PL, 2 5; Rev. A* 
Campbell , Kept. Eton. Prod. Chutia Nagpur, No. $2*3; EUiot, Fl. And nr., 
244, *$6 : Mason, Burma and Its People, 755 ; O'Shaughntssy, Beng. 
Dispens., **7 ; Pkarmacog. Indice , 22H ; Atkinson, Him. Ont., jub, 7 **» 
7 gt { Lisboa , V. PL Bomb., 16 , 229 ; Royie , Prod. Res., * 3 o / Ftb. PL, 266 ; 
Report on Fibres of .ndia by Cross, Sevan, King & Watt , 20; Far. Ad. 
Rep. Chutia Nagpur, tS8$, 23 ; Gazetteers -~Rurm., I., > 3 <j ; Bomb , A V., 
7 j ; XI., 24 : Mysore fr C oerg / , 6J1 ; Indian Forester, /., 84, 2 JS / I f*» / 
III., 200 ; IV. , JA? VIII., 219,427: X., 222, £2$; XI., 3 $l f XIII., 219: 
XIV., 269. 2tf ; Agri.'Nort. Soe. InJ., Trans., VII., Ht ; Jour. {Odd 
Series), VIII., (5W.) 277 ; IX., (Set.) 40 ; XIII., 40*, (Set.) 60. 

Habitat.— A small tree, or large bush common in the forests of the 
sub-tropical regions of I ndia and Burma except the arid tracts. It ascends 
the Himalaya to altitudes of about 3,000 feet. 

Fibre.— The inner Bark yields a bast fibre used for coarse ropes, ifcc. 
It was chemically analysed by Oroea, Bevan and King, and' found to pos- 
sess moisture 10 9 ; ash 3-5. The decomposition (hydrolysis), by alkalis, gave 
the following results : loss after bolting for five minutes in solution of 1 per 
cent. Na,0, ira, after boiling for one hour, 35*3. Amount of cellulose 
70*3, Effect of mercerising [1.#., subjection to action of strong caustic soda 
(33 percent. Na,0)in cold for one hour] loss 7*2. It will thus be seen 
that in point of cellulose, and in power of resistance to hydrolysis, Kydta 
fibre is fairly useful, being about twentieth in order of merit of a list of 
some 300 fibres met with in India- 
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Medicine. —The Rev. A. Campbell tells us that among the Santals the 
leaves are pounded and made into a paste and applied to the body for 
pains. They are also chewed when there is a deficiency of saliva. The 
chemistry of this plant has not been carefully worked out, but it seems pro- 
bable (from the properties assigned to it) that it much resembles the 
mallows. 

Food.— The bark is mucilaginous, and is used to clarify sugar. The 
knowledge of this application of the bark seems very general on the lower 
Himalaya. Stewart in Ins admirable report on Rijnour says: “In the 
manufacture of sugar, the juice of the cane is heated to a less degree than 
when goor is to be made, and by the addition of a cold infusion of chukka 
(the bark of Kydia calycina, and sajji, or impure carbonate of sodaj it be- 
comes rdb (syrup). Into this is put a quantity of sarwdli (a Potamageton), 
also more tajjt, and by degrees k hand, coarse sugar, to be afterwards 
clarified by , boiling into buora , chini, misri , &c., crystallizes, and third 
passes off/* 

Structure of the Wood.— White, soft, no heart-wood. Weight 40 to 45ft 
a cubic foot. Used for house-building, ploughs, and oars, and for carving. 
In the Records of the Government— No. I X , A Report on the principal trees 
found in the forests of Pegu— it is stated that the saplings are used, from 
their great sirength and elasticity, by the natives, for making banghy 
sticks, but it is large enough to afford timber of three or four feet girth. 
Or. Stewart, in his Report on the Forests of Bijnour, says : € * The wood is 
little used, but it is occasionally employed for making ploughs and spoons.” 

KYLLINGA (or KYLLINYIA), Rottb. ; Gen. PL, III., io 4s . 

SevaraJ species belonging to this genus are mentioned by various writers as 
constituting a feature of the pasturage of certain tracts of country. The fol- 
lowing is the most important species, since, in addition to being eaten by cattle, 
its roots a re medicinal. 
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Kyllinga monocephala, Linn. ,■ Cypf.racf*. 

Vein,— Shfoet-ttothubi, nirliski, Bkng. and Hind.; Nirrishd , Sans. 

References. — Roxh., Ft. Ind., Ed. C.B.C., f-J ; Voigt, /fort. Sub. Cat,, 724 ; 
Wight, Coninh., p i : Dxmock, Mat. W. Ina. % 2nd Ed., $53 ; Dalm. 

& Gilt.. Bomb. Ft., M$. U.C.Outt , // iu Mat. Med., 3u ; Jour. Agri.- 
/fort. Sor. Ind . {Old Serifs), X., 

Habitat.— A creeping sedge met with thro ighout the Peninsula of India 
in low shady pasture ground. 

Medicine. — This is believed by many -uthors to be the Nirvishd of cer- 
tain Sanskrit medical writers, who recommend the use of the roots as an 
antidote to poisons. The roots arc fragrant and aromatic. (Conf, with 
Vol, III., 66, 08.) 
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Tha name rt Uc w is applied to the mbooilacmititSoii formed cm the barb 
of twigs of certain trees, by the Action of the lacdneeet, COCCBB ItdL For a 
description of the method o t prodoctfoo, of the trees on which the insect feeds 
end produces the incrustation, end of the different forme of eemmercfel lac, the 
render h referred to the article under the name of the insect* Vol* II.* 409—419. 

In this place the distribution of lac in India* its utilisation In Native mad Ear* 
opcfcn industries, and the extent of the tact ride, w 9 ! be considered. 

IjjQ f, 

Veen.— Ldkh, Hind, j Gdld, Bing. j rough \M£**Kkdm Idhh, seed4ac*® 
Ukh ddn4 y shell-fee ~cAqpr 0 Idkk, lacJye«*frswf f Pe.; Ldk, Gux.j 
Komburruki, Taw. j Kommolaka, Til. j Arab In, ambalu, Malay, j 
Kkejxjk, Bubm.j Lakada, Sing, j Ldbthd, Sans. 

- ^ *** Lins* 



m L and YuU f 188$, //., 
C. Omit. Mat. Med. 


/j, as in As, Ret,, Vol . Jt/.* 
East, //., ; &uf#» PoweU, 


nnwjejm, 

RcfcreocoL — Stewart, P6, PL* 4 h A &>» ***• - 
chaien, Voyage to tks E. Indies, rd. Burnell, Tie 
88 g Ain-i-Akbori, Stockmann* s Trans, „ 2261 V, 

" * D ' — ******* •* 

n the East , i.., « r , « . ,****», 

McCann, Dyes and Tans, Bang,, 
7 , P., 22, 2 X; Liotard, Dyes, 3 J— 
Vo<# on uir, i# 7 f< dssiw/ Reviews 


24bi Ure, Die, Indus,, Arts and Manuf ., //., 7*5 i — 

269; II., K///.. J ; /X, / 63 t Agrt.-liort . 5 *c. qflnd., Trans 

HI., 6 r, 67 s VI. , *?-«, 1 * 7 , fJ 7 i K. (/V..), 34, jo, 49; VI., 
1ST ; VII. (Pro.), toot VIII. (Pro.). 345 , 406s Journal* {.Old Series) 

- 03 1 li., 33 oiS, as»t vr “• ---* — - 




. II M/./, tffj|p j erwmw rwmmn-m ^ 

17 /., */;*.. 5 »^J. (^o) l < t8 r,/, l 5 .’ 4 #J 
XI.. 4 S-S' \on.), J 7 - 4 S i -*//., no; (W»w 179; K/. (/*n>.), 

0 , Admin. Rep., t# 7 t- 73 , 37 # i Caret Urn r—Panjdb, Peshivar, 

, S 2, Jjj; Hoshiarfur, ti6; Gurddspur, 60 , Lahore, to I ; DeraGhiti 
Khan, 9 » f Delhi, U91 Montgomery, 1401 Bombay, XVI., t#o ; ffyier* 
am/ Coorg, I., 436 : C. P. {i# 70 ), 116 1 Madras Mart. 0/ Admin., I., 3141 
Settle. Rep. :—C. A, Godaveri Dirt., 40 ; Chanda Gist., li t. 

Distribution. — The following summary of the occurrence of lac in India 
is given by Mr. J. E. O'Conor in the note above cited : "In India lac 
occurs in Bengal and Assam (abundantly), the North-West Provinces and 
Oudh (sparingly), the Central Provinces (abundantly), the Pan idb, Bom- 
bay, Sind, and Madras (more or less sparingly), and Burma (abundantly 
in some places). Lac is also found in some other countries of Southern 
Asia, Siam, Ceylon, some of the islands of the Eastern Archipelago, 
and China. Siamese lac being held in high estimation. In India the best 
Lie is obtained from Assam and Burma.” Lac from the last mentioned 
locality would appear to have been long known and esteemed. Thus in the 
sixteenth century it was noticed and described by the traveller Linschotsn, 
who wrote, " Lacke by the Malabares, Bengalens, and Decamtns is called, 
ami, by the Moors lac. The men of Pegu (where the best is found, and 
most trafiqued withall) doe call it frith, and deale much therewith by car- 
rying it into the island of Sumatra, and there they exchange it for Pepper, 
and from thence it is carried to the Redde Sea, to Persia, and Arabia, 
whereupon the Arabians, Persians, and Turk** call it Lac Sumutri, because 
it is brought from thence into their counties.” 

The largest amount of lac, annually exported from India , >* 0 
from the Central Provinces, less from Bengal andAssam, 
lively small quantity from Bunn*. That produced in the other districts, 
abmrn enumerated, is chiefly comnlmed in local roa™£art“ r es. 

The following more detailed account of the distnbutionof lacin^he 
various Provinces is condensed from Mr. O’OonVs vriuable te^ t-- 
Bengal and Auaao — In Bengal, lac is produced abundantly in the jungle 
tracu TBhSSn. aSda Nagpur, and brissa. In various place. <n the 
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forests of Assam, it is also found in large quantities and forms a regular 
article of trade, a portion of the production being manufactured at Dacca, 
and the rest sent to Calcutta. In 1867 the Deputy Commissioner of Purulia 
in Chutia Nagpur reported that the smallest average yearly supply from the 
district was 15,000 maunds, though the actual yield was, he believed, consi- 
derably more, while it was capable of great extension. From Singhbhum, 
at the same period, about 1,350 maunds of lac were exported annually. In 
the Gya district the supply was estimated at 12,000 maunds; in Kamrop 
(Assam) about 5,000 maunds, with great capacity for development ; in 
Haxaribagh at 2,000 maunds. Mr. O’Oonor, however, remarks that these 
figures probably do not by any means approximate to the actual yield of 
the districts named. 

In Bengal, lac is gathered twice a year, vis., from about the middle of 
October to the end of January, and from the middle of May to the middle 
of July. 

The North-West Provinces . — Lac is obtained in some quantities, from 
the Garhwal forests, and is said to have been largely exported to the plains 
some years ago. Mr. O’Oonor, however, considers it probable that most 
of the substance thus brought down from Garhwal is consumed in the 
Province, very little, if any, being sent to Calcutta. 

Oudh.— ll ac is gathered in the more wooded parts of the south-eastern 
districts, and is exported to the Mirzapore factories and elsewhere. 

The Panjdb . — Baden Powell states that the productionof lac is univer- 
sal in this Province. According to Mr. O’Conor, however, Panidb lac is 
inferior in quality, and is probably not exported, the whole production 
being consumed locally. 

Lac is, in Sind, found only in the forests about Hyderabad, 12 
miles north and south of the town. It occurs on Acacia Arabic*, a tree 
which, in moistcr regions, appears to be exempt from the attacks of the in- 
sect. The substance thus obtained is largely used in the manufacture of 
the well known lacquered ware of Hyderabad. 

Central Provinces . — Large quantities of lac are found in all the districts 
of these Provinces, but particularly in the more Eastern parts. It has been 
stated that the Central Provinces could readily supply some 25,000 tons of 
stick-lac annually. A considerable amoir'*' s consumed locally for the 
manufacture of bracelets and other articles, b * most districts also export to 
a greater or less extent. The incrustation is collected by iungle-tribes, — 
Bahelyas, Rajhors, Bhirijas, Kurkus, Dhanuks. Nahils, Bhois, and some 
classes of Muhammadans — who sell the oroduce in small Quantities to 
Patwas, who again retail it in larger quantities to .i»e regular dealers. 

Mysore . In this Province lac is produced in all three districts, but 
chiefly in Nundidrug. It is, however, x \< ! known how much might be pro- 
curable .annually, the produce being collected in many places by several 
petty contractors, but the supply is certainly large, and probablv capable 
of increase. At present nearly the whole production appears to be con* 
sumed locally, since the exports from Madras and Mysore are very small. 

Burma. —As already stated the vast forests of Burma are capable of 
producing an almost unlimited quantity of lac. The chief sources of com- 
mercial Burmese lac are the Snan States and Upper Burma,'” stick-lac’* 
from these places being imported in considerable quantity into Calcutta, 
where it is remanufaclured '^to u shell-lac/* for export. 

Endeavours have been made in various parts of India to increase the 
quantity and improve the quality of lac by artificially rearing the insect on 
tne most suitable trees? ror a complete rtsumi of the information re- 
garding these experiments the reader is referred to Mr. O’Oonor's exhaus- 
tive note on the subject. 
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cipitatc is washed and dried, it forms, with alcohol, an excellent pale-yellow 
varnish, especially with the addition of a little turpentine and mastic. With 
the acid of heat, shell-lac dissolves readily in a solution of borax. The 
substances which Unverdorben found in shell-lac are the following s— I, a 
resin soluble in alcohol and ether ; a, a resin soluble in alcohol, insoluble 
in ether ; 3, a resinous body, little soluble in cold alcohol ; 4, a crystallisable 
resin ; 5, a resin soluble in alcohol and ether, but insoluble in petroleum, 
and uncrystal livable ; 6, the unsaponified fat of the coccus insect, as well as 
oleic and margaric acids; 7, wax; 8, the laccint of Dr. John; 9, an ex- 
tractive colouring matter ” ip . 7S6). White shell-lac changes rapidly on 
exposure to the air, becoming, within a fortnight of its preparation, incap- 
able of solution, and is generally kept in water for this reason. 

Manufacture. — The method ordinarily employed has been already de- 
scribed (VoL //. 9 4/1), but the following interesting account by Mr. O’Oonor 
of the improved process adopted at Cossipore may be quoted as likely to 
be of value : — 

M The lac is first separated from the twigs by the action of rollers, 
worked by steam. Of these rollers there are three sets, each consisting of 
an upper and under roller with a sieve attached. Between these the stick* 
lac passes from a feeder, and the lac is, by the turn of the roller, separated 
from the wood and broken up, falling on to a sieve, while the twigs are 
thrown off aside in a heap. If the lac has not been sufficiently broken up 
by the first roller to pass through the sieve, some of the twigs not having 
been separated, it passes on to the second roller, and goes through the 
same process, passing again, if still not fine enough, to the third, whence the 
lac is dropped, as the sieve is filled, into a series of small troughs arranged 
on an endless chain working w'.h the machine, and is projected thence as 
the chain moves into a heap on the floor. The twigs are thrown off on to 
a platform on the other side. These are afterwards again examined by 
women, and all the remaining lac separated by hand, ana, as far as it may 
be worth while, used in manufacture. The refuse is bought by natives for 
the manufacture of choorres and other articles made of lac. Tne sticks are 
used for fuel in the furnace of the steam-engine. 

“ The lac is now placed in a horizontal cv ,; »»der furnished internally with 
arms, arranged on a bar passing through tf . cylinder from end to end. i 
These arms are worked by steam power, ana neir action, combined with 
water with which the cylinder is filled, breaks up the lac into very small 
pieces, and separates the colouring matter w'hicn forms 1ac*dye. Lime is 
frequently employed to assist in the precipitation of the dye when the water 
is not naturally impregnated with lime, in the liquid thus obtained the lac 
is left to soak for twenty-four hours in a *arge vat, the liquid being then 
drawn off, by the removal of plugs, into a vat on a lower level, ana there 
left to settle in the same wav as indigo, the colouring matter being precipi- 
tated to the bottom. The clear water at top is draw*n off, and the sediment, 
after having been passed through a strainer, much of the same nature as 
that used by paper-makers for the straining of pulp, is finally allowed to 
settle and consolidate, when it is pressed ir frames into cakes, which are 
afterwards dried in the sun. These cakes ait the lac-dye of commerce. 

“ The lac. now called ‘seed-lac/ after maceratior is thoroughly melted 
in a close vessel heated by st^m, and thence condv:* ?d into open shallow 
troughs, also heated by stea». , where the melting continues. Some resin 
is here mixed with the lac, to act as a flux ana to prevent the lac from 
burning and adhering to«the vessel. The resin, which is probably useful 
for this purpose, flies off, at least in great part, during the process of 
ebullition. But f may remark here that great complaints nave been made 
in Calcutta of the adulteration of shell-lac with resin by some unscrupulous 
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native manufacturers. Undoubtedly the high prices offered in 1874 en- 
couraged adulteration* ft it said that what was then offered as lac often 
consisted of resin to the extern of 50 and even 60 per cent*, and it may be 
that the practice still exists* Lac thus adulterated may be detected bv 
its smell when broken* 

* Ranged round the troughs are a series of sine columns, inclined out- 
wards at an angle of 45 0 * These columns are hollow, and being supplied 
by pipes with tepid water, are maintained at a certain temperature. They 
must never become too hot, or the fluid lac would not consolidate; nor 
mute they become too cool, for then the lac would harden at once, and 
break up into small fragments which would adhere to the surface of the 
column* A quantity of the melted lac is now taken up by a workman in 
the concavity of a piece of plantain-bark, this being the material best 
adapted to the purpose, and dexterously flung on to one of the columns* 
Here the liquid mass is spread evenly and thinly over the surface by a man 
who makes use, for the purpose, of a leaf of the pine-apple plant or some 
other tough fibrous material. The leaf being Held in both hands, its edge 
is drawn over the liquid until the mass is properly spread over the surface 
of the column to the required degree of fineness. It begins to consolidate 
at once, and becomes of a pliable, leathery texture* As soon as the lac is 
thoroughly consolidated it is taken off by a workman, while still so hot that 
it would burn the fingers of any person not accustomed to the work, a 
considerable section of the upper portion of the sheet of Uc being torn off, 
beca u se it is thicker there than in the rest of the sheet, and thrown back 
into the trough to be melted again. The sheet is placed on a rod held in 
readiness by a woman, each extremity of the sheet hanging down like a 
towel on a’ rack, and the whole is hung up to dry in a large drying-shed, 
the rods supporting the lac being ranged on supports running across the 
shed from side to ride, just like a tobacco drying-house. The next day it 
is fit for despatch, and it is then packed in boxes and sent away. 

44 The points in which Messrs* Angelo's machinery differs from the ordi- 
nary processes are— ( 1) the triple system of rollers and sieves, and the end- 
less cna in of receivers ; (2) the strainer for lac-dye, which is made of metal ; 
(3) the system of melting the seed-lac by the action of steam; and (4) the 
hollow sine columns with the arrangement for keeping them at an equable 
temperature. The natives use stems of plantain -trees, which do not last of 
course for more than a day, and the European improvement of porcelain 
and stone columns is inferior to Mr. Angelo's invention. This factory 
turns out on an average 100 maunds of shell-lac a day, from 200 maunds 
of stick-lac, for six months in the year, working from October to April ; 
and with a sufficiency of raw material it could turn out t$o maunds a day 
during the whole year.” 

USES. 

Dye*— For a description of lac-dye, the reader is referred to Volume IL. 
412. In addition to tne information there detailed the following account of 
its utilisation as a cosmetic in India may be quoted from McCann :- ,f Lac- 
dye teems to be employed in various parts of Bengal by native women as a 
cosmetic for dyeing the soles of; the feet and the palms of the hands or 
tips of the fingers, taking the pl^ce of mihndi or htmna (Lawsonia alba) 
which is almost universally employed for that purpose. To prepare this 
cosmetic pieces of stick-lac are bruised in water, and cakes made either of 
cotton (Murshidibdd) or of the similar floss covering the seeds of the 
mvdar (Calotropis gigaatea) ate steeped in ffie water so that the fibres 
may attract the dye. These ale the cakes used as cosmetics, cither by 
wetting them on the hands and feet, or else by soaking theih in water, 
and applying the water to the skin. The cakes are called a/fa.” 
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Uelkiae.— A decoction of shelMae is much used in Hindu medicine for 
preparing several medicinal oils, such as Ldkthddi tail*, Chandanddi taila, 
Angdraka taila, flte. (U. C. Dutt). Ho nig barge r states that the subsUnce 
was officinal at Lahore during the Sikh rule, being used in enlargement 
of the liver, dropsy, ulcers, fee., and also, in the form of a varnish, as an 

application to wounds. 

Domestic, Ac.— Lac is largely -used tn India for the manufacture of 
bracelets (chdris), rings, beads, and other trinkets worn as ornaments by , 
women of the poorer classes, and also in the production of turned wood* j 
l acq uer work. It appears to have been employed from very remote times for 
the latter purpose, perhaps the earliest description of the process being that of 
Linschoten in the sixteenth century, who, in describing the lac of Pen, wrote 
as follows s — “ Being refined and cleansed they make it (the lac) “ of all the 
colours of India. Then they dresse their bedsteds withall, that is to say, 
in turning of the woode, they take a peece of lac of what colour they will, 
and as they turn© it, when it commeth to his fashion, they spread the lac 
upon the whole peece of woode which presently, with the heat of the turn- 
iiur (melteth the waxe, so that it entereth into the creates, &c.), deaveth 
unto H about the thickness of a man’s naile : they then burnish it (over) with 
a broad straw or dry rushes so (cunningly) that all the woode is covered 
withall, and it shineth like glasse, most pleasant to behold, and conti nueth 
as lone as the woode being well looked unto. In this sorte they cover all 
kinds of household stuff e in India, as bedsteddes, chaires, stooles, &c., 
and all their turned wood-work, which is wonderful common and much 
used throughout all India.” This description agrees almost exac tly with 
the process now commonly employed, excepting that, instead of the grass 
and rushes referred to as used for polishing, a dry palm leaf stalk, cut 
chisel-wise, and an oiled piece of rough muslin, are generally substituted. 
Lac-turnery of this description reaches a high development in ccrvunparts 
of the Panjib and Sind, perhaps the most esteemed being that of Pdk 
Pattin in the Montgomery district. The following description of the 
method employed may be quoted from a note by Mr. Kipling. The 
most notable industry of the Montgomery district is the lac-turnery of P4k, 
Pattin. There are several families who rend out a variety ot toys, boxes 
spring wheels, charpoy legs. See., to ao r, rts of the Paniib. The wood 
used is chiefly bhdn, locally ohhan (Poj . <us euptoaticaj — the black or 
Lombardy poplar,— a soft, light, easily woiked wood, containing no resin, 
and not liable to the attacks of insects, all of which are 
Nothing could be simpler in principle than the craft of the Kharadt 
(lacquer-worker), while his lathe is a perfect example of the many Indian 
contrivances which produce wonderful results w’lth the mwt elenwntaryand 
apparently inadequate means. The varnish which is produced b> pressing 
what is virtually a stick of coloured sealing-wax, against a rapidly rev olvin g 
wooden object, has been found by the experience of generations to resist 
damp, dust, and excessive heat and drym** better than any 
and it is employed for all articles of domestic use which can be turned on 
the lathe. 1 Ahfs fine coating could beas cheaply applied to fat : '* 
would be of immense use. But this eq ually, simple art s capable el infi 
nite variations. Though there are few towns m which it is not wrought in 
tome fSi there are tome which, like P4k Partin, enjoy a soem ropu- 
tation I he work from . s town, though strongly resembling that of Sind, 
^r^hich province the south-wekt of tt* Panjib has some noticeable affi- 

?iJ?with 1 ^dro7b£k. b on^h“ch delT«te h ’fl^ d«ig^ 


■HMCML 

*5 


DOMESTIC. 

16 


5»6 


Dictionary of tho Economic 


LAC 

D0MST1C. 


TOADS. 

Lm. 


*7 


Domestic Uses of Lae. 


Coats of different colours are super-imposed on the surface, and the pattern 
Is produced by scratching through these with a sham stylus. Thus a red 
flower is made by scratching through the black and green films ; for the 
leaves the black only is cut away exposing the green ; and for a white line 
all these are cut through to the white wood. This is obviously work requir- 
ing great delicacy of hand and long practice. The articles made at Pik 
Pattin, besides objects for native use, are tea-poys, toys, flower-stands, 
plateaux, chessmen, work-boxes, &c, The workmen are Muhammadans.*’ 

Work of a similar nature but less pleasing, owing to the brilliancy of the 
aniline colours which of late years have been largely employed to colour the 
lac, is made in the Hoshiarpur district. In the work of the same dis- 
trict transparent lac colour is also used, being applied over a ground of tin 
foil. Lines are then scratched in the layer, and filled in with lac of another 
colour. Various coloured lac is also considerably employed for colouring 
metal work. 

The lac-ware of India is thus entirely different from the true lacquer 
of Japan, which is made by applying a varnish made of the sap of Rhua 
veruidfera, to the article on which, the reader is referred for a description 
of true lacquer-ware, and the possibility of its manufacture in India. 

Lac Is also used as a varnish in India, for which purpose the dve is 
generally left in the resin to secure a deep colour. In Burma it is employed 
to fix tne blades of knives and similar instruments in their handles. In 
Bombay and elsewhere it is employed in manufacturing grindstones, for 
which purpose it is mixed, after being ground, with fine river sand in the 
proportion of one of the former to three of the latter, and moulded to the 
desired form. 

In Europe lac is chiefly used in the preparation of varnishes, and by 
hatters, who stiffen the silk hats in common use by an application of a 
mixture of shell-lac, sandarach, mastic, and other resins, dissolved in alco- 
hol or naphtha. It is also largely employed in the manufacture of sealing- 
wax, which is prepared from a mixture of shell lac, Venice turpentine, colo- 
phony, and colouring matter. , Lac is also used for making lithographic 
ink, and in the manufacture of the pigment M lake," which last utilisation 
Mr. O’Oonor recommends to the consideration of manufacturers of lac- 
dye in India. Lacquer, prepared for giving a golden colour to brass and 
other metals, at the same time preserving their lustre, is made by add- 
ing gamboge, saffron, or some other transparent yellow, to an alcoholic 
aeration of shell-lac. 

Trade.— Lac. — A consideration of the foreign trade in lac— shell, button, 
stick, and other kinds, not including lac-dye— shews that while the quantity 
exported during the last ten years has on the whole increased, the price of 
the article, and the consequent relative value of the total exports has con- 
siderably decreased. During the ten years ending 1875-76 the quantity in- 
creased more than 1 20 per cent. The fast year of that decade shewed a spe- 
cial increase, the total exported being 92,915 cwt , value R72,9i>75i’ In 
five years ending 1883-84 the average total export was 99,723 cwt., value 
R 5748,415, while during the five years ending 1888-89 it amounted to 
1 39,263 cwt., value R 5 2,08,9 7 3. The^verage value of 1 cwt. of lac has thus 
fallen from R78 in 1875-76 to R37 iff 1888-89. For many years shell and 
button-lac were subject to an export duty, which, however, was remitted, 
together with that on most other articles of merchandise, in February t88o. 
Lac is exported chiefly in the form of shell-lac, and, to a smaller extent, as 
button-lac* The unmanufactured fortn, stick-lac, is exported only to a very 
small extent. 

The countries which constitute the principal markets* for lac are the 
United Kingdom and the United States 1 small* quantities are also import- 
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ed by France, Austria, Germany, Italy, Australia, Belgium, China, the 
Straits Settlements, Spain, and Holland. Nearly the whole quantity goes 
from Bengal. 

During the five years ending 1883-84 an average of 1,641 cwt. of lac, 
valued 847,573, is shewn as imported from foreign countries ; in the four 
years ending 1888-89 the amount increased to 1,194 cwt.. value 849,808. 
Nearly the whole of this consists of stick lac, imported into Calcutta from 
the Straits Settlements to be manufactured into shell-lac and re-exported 
The inland trade in lac for the year is valued at 101 lakhs of rupees. Cal- 
cutta received 1 7 lakhs from Bengal, 32 lakhs from the North-West Pro- 
vinces and Oudh, and 1 1 lakhs from Assam. The North-Western Provinces 
collect the produce of the Central Provinces, the Pan jib, and Rewah for 
exportation, and a portion of the consignments from Bengal to Calcutta 
consists of re-exports of arrivals from Assam. 

Lac-dyb. —The export trade in this substance was once a very import- 
ant and profitable one, but of late years it has dwindled away to almost no- 
thing. As early as 1875 Mr. O'Conor wrote : — 

u Commencing in 1865 with a valuation twice as high as that of shell- 
lac, we see lac-dye fall gradually from 1872, until during the last two years 
the market value has been for tne better sorts barely half the price of shell- 
lac, while the inferior kinds are hardly saleable at any price. l-ac-dye in 
fact is now' of very minor importance, both in the eyes of manufacturers and 
shippers, as compared with shell-lac. It has always had competitors in 
cochineal and other dyes, but lately the competition of mineral dyes has be- 
come very formidable. The^e aniline dyes are pnxluced so cheaply and 
are worked so easily, that they threaten to supersede the use of most vege- 
table dyes, and it is" probable that the prospects of Indian dyes will before 
long require much consideration from the State and all interested in them. 

“ When in 1871 a tariff value of 8 45 per cwt. was placed on lac-dye, the 
article occupied a place relatively to shell-lac which it no longer occupies, 
and to which it will probably never again attain. The tariff valuation was 
far above the real value of the inferior kinds, and the duty therefore pressed ; 
heavily on them, representing indeed a real levy of six times 4 percent and 1 
more. Taking these facts into consideration, and having regard to the 
small importance of the revenue derived from the duty (about Ra8,ooo a 
year on the average) the Government of India, by Notification dated 27th 
November 1874, removed lac-dye altogether from tne list of dutiable exports 
The remission of duty has no doubt so far been a relief to manufacturers, 
but it has not had any substantial effect in reviving the trade." 

At the present time lac-dye is manufactured only because it is a neces- 
sary by-product in the preparation of shell-lac, but being almost unsaleable 
in Kurqpe, it is an export of very little value. During the five years ending 
1883-84, the average export was 6,oto cwt., value 8 1,01 ,803^ while in the 
past five years ending 18H8-89, the average export was only 684 cwt., value 
R6*.3"5- In 1887-88 the total quantity was only 279 cwt., in 1888-89, 334 j 
cwt. The average price per cwt. has fallen from approximately R57 ir 1 
1865 to R24 in 18S8-S9, and while the former average includes the inferior 
kinds once saleable, the latter represents the price obtained for the very * 
best quality, « hich is the only form now r saleable at any price. The foreign 
market is the United Kingdom. 

LACTUfA, Linn. ; Gtn . PI.. VJI . , 

A genus of the Natural Order Composite, which comprises some 60 
species, of which 22 are known to be natives of India. The name is derived 
from the milky juice contained in the stems and leaves, 4c. 
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Lactuca reraotiflora, DC. ; Ft. Sr. InJ., 111., 403 ; Composite. 

Syu — LACTtJCA SCHIttPERl, Jaub. & Stack.; BjtACHYEAMfHua SONCMI- 
fOUl/S, DC. ; Cacalia sonc hi folia, Wall. 

Vem.— Undira+eha-kan (** rat's esr Mar.; Tar a Fa CO, Port VO. in Goa. 

RtfeMBCee.— Dais. & Gits., Bomb. Fl. t 13 Mj Dymock, Mat. Mod. W, 
Ind., tnd Bd., 46s. 

Habitat.— A small delicate herb, native of Banda and Sind t distributed 
to Arabia. 

Medicine.— The whole plant is need at Goa as a substitute for Taraxa- 
cum (Dymock). 

La Stariola, Linn., FI. Sr. Ind. % 11 L, 404. 

Th* Lettuce. 

Varjiativa.— S yn.—Lactuca sativa, Linn.; U bsacteata and! sativa, 

VonL—XdM. saldd'khas, Hind. 5 S4U3, kdki, Bkno. i Kdhd, Pb. ; Kdhd, 
XdhJ Puts.* *"* TAM ; KaVU ' TcL - ; SiUada > Sinc. ; Khas, Arab.,' 

References.— Baxb., FI. Ind„ Ed C.B.C., S93: Stewart Pb PI /** . 

i M n Fr' QS * Burma & Its People, f?3, j8g ; Ait c hi- 



fi at. Med 
Diet jOj 
Bird wood 

14*4; Smith 


1414; smith, Utt., 24 JfKew Reports, 88 ; Gametteers .—Mysore and 
tooeg, 62 ; Bombay, VIII., ift 4 ; A\-H\ />., /., 8*. 


Habitat.- A large, somewhat prickly herb of the Western Himalaya 
from Marn to Kunawar, at altitudes of 6,000 to 1 1,000 feet, found also in 
Western Tibet, at altitudes of 9,000 to 12,000 feet; distributed to Siberia 
and westwards to the British Isles and the Canaries. Var. sativa ithe 
common garden lettuce) is more succulent, much smaller and quite smooth 
and is cultivated throughout India, as a cold season garden vegetable* 
The economic information given in this article deals entirely with the cul- 
tivated variety. 

Oil.— The seeds yield a clear, sweet, transparent oil, a sample of 
which from Lahore was shown at the Panjib Exhibition in 1864 No 
definite information appears to exist regarding its method of preparation 
cost, or probable economic value. * 

Medicine.— The lettuce has always been held in high estimation in the 
East on account of its cooling and refreshing properties. “The seeds are 
one of the foui lesser cold seeds of old writers, and as such still retain their 
position in the Materia Medica of the East. Mir Muhammad Hussain in 
his Makkoan, mentions several kinds of lettuce, and also lettuce opium 
l* 1 * he acknowledges the superiority of the lettuces raised from English 
seed m India over that of Persia, and enlarges upon the cooling and puri. 
fying action of the herb upon the blood. 0 (Dymock). The plant appears, 
however, to be unknown to Hindu mtdidne. To the ancient Greeks and 
other European nations, the toponffc action of the plant of the 

Greeks) was well known. Lactuca|mui«, the concrete juice obtained by 
incision and spontaneous evaporation* of the juice, is officinal in the United 
States Dtspensatory, but though fornjjerly recognised in the London, Edin. 
burgh, and Dublin Pharmacopoeias, if is no longer officinal in the Pharma* 
copoeia of the United Kingdom, nor tb that of India. In these publications 
its place is supplied by the inspissated juice of Lactuca yirosa, Unn. In 
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addition to these two sources, Laetucarium may also be obtained from L. I 
attiMima, Biel., a native of the Caucasus, now cultivated in Auvergne for 
thatjpurpose, | 

Chemical Composition.— Lactucanum ts a mixture of various 
Organic substances, together with 8 to to per cent of inorganic matter, 
ft is not completely taken up by any solvent, and when heated softens, 
but does not melt The principal constituents are loctucon or Uctucerin, 
lactucin, and lactucic acid L Lactucon when pure occurs in the form of { 
colourless needles, which are without odour or taste, neutral, and insoluble : 
in water, though readily soluble in alcohol or ether. It resembles mannite, • 
a peculiar variety of sugar contained in manna (see Vol. I//., 442), and I 
is also analogous to euphoibon, echicerin, taraxacerin, and cynanchol. j 
Latucin forms white pearly scales, readily soluble in acetic acid, insol u- j 
ble in ether, and with a strongly bitter taste. Lactucic acid when first J 
obtained is a light yellow, amorphous mass, but after standing for some \ 
time, it assumes a crystalline appearance. 

Action and Uses.- Lactucanum appears to be a mild hypnotic,; 
which, however, owing to its extreme uncertainty, is now very rarely pre- 
scribed. It may be administered in doses of from two to ten grains, as 
a mild soporific in cases not suited for the exhibition of opium. It has 
the reputation of being sedative, anodyne, purgative, diuretic, diaphoretic, 
and anti spasmodic, and useful in the treatment of phthisis, bronchitis, 
asthma, and pertussis. Most of these properties, however, are probably 
imaginary, since numerous experiments have failed to show that lactu- 
canum possesses more than very slight sedative properties, if, indeed, it is 
not absolutely inert. The anodyne property probably exists more largely 
in the wild than in the cultivated lettuce. \ 

Special Opinions.— 4 " The seeds are given boiled, or made into a { 
confection, in cases of bronchitis, especially chronic ones ’* (Surgeon* Major - 
C. W. C alt hr op, M.D. , Morar ). 44 Lettuce poultice acts as a soothing 
application to painful and irritable ulcers M ( 5 . M. Shir core. Civil Surgeon, , 
Murthtddbdd ). 

Food.— The lettuce appears to have been employed for toou from very 
remote limes; indeed, Herodotus informs us tnat it wa6 served at the 
tables of Persian Kings more than 400 years before the Christian Era. j 
This being the case it is somewhat remarkable that all knowledge of its 
cultivation for food appears to have died out in India, until, comparatively 
recently, when it was re-introduced by Europeans. At the present time 
it is largely grown all over the country, from October to Fwmiarv as a 
cold season crop, but is rarely if ever eaten by the Natives, being culti- 
vated almost entirely for the European population. 

[///., 406. 

LactUCft tatarica, C. A . Meyer, var. tibetica, Clarke ; Fl . Br. Ind. % 
Vera. — Khiwe, Ladak. 

References. — Clarke, Comp. Jnd t&J ; Stewart, PI. PI., i*S; Atiinson, 
Him, Dist., si 2. 

Habitat.— A common herb in Western Tibet, at altitudes of 12,000 
to 16,000 feet ; distributed to Centra) Asia and Siberia. 

Fodder.— “ It is occasionally browsed by sheep, but is said at times to 
produce bad effects ” (Stewart). 

L. virosa. Linn. 

The Stkong-scentzd Lettuce. 

' This species is a native of Europe, imported into India for the prepar- 
ation of the extract, which is officinal in the Pharmacopcria. Its properties 
are similar to those already detailed under I^ctucarium, in the description 
of L* Scariola, but as the latter is frequently prepared from the cultivated 
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and more inert variety, native, the extract from L. vireaa, is, perhaps, more 
constant in its properties, and consequently more trustworthy. 
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LAGENARIA, Str.; Gen. PL, I., 823. 

Lageoaria vulgaris, String; FI. Br. Ind.. II., 613; Wight, III., 

[/. lost CuCURBITACE*. 

SjtL — LAGCNARIA VITTATA, HI 3 PIDA, And IDOLATKICA, String* ; CUCUR- 
SITA Lagenakia, Lin ft. 

VenL— CuUivnted form —Kaddi, al-kaddt, go l kaddu, lauki , taukd , l,iu, 
kashiphal, mitki tumbi, wild form — tumri, tit a Mu, Hind*; cultivated 
torm — Kodu, Mu, wild lorm—tikta Mu, Bkng. ; AWw, S antal ; Me^kuri, 
Nag a; Bog a too, Assam ; Phusi, konkra, Nepal; Kaddu, Idu, lauki , 
N.-W. P. ; cultivated form~AVi uka. wild form umri, Kumaon; Col- 
kaddu , BlJNoR s a lava , Sanak ; Xeddi, kdbuli kaddu , gol-knddi, lauki , 
tumba, Pb.; K add*. trdo. hurrea-kadu, Si NO; Kadi bhopald, dudhva, 
bhopla hi) a. Mar. ; Tumadd, Goz.; Soriai-kai, shora-koi, Tam. ; Kundi - 
nuga, ana fa chettu , ndldnuga, ald-buvu, 4 nuga kaya, inafa k ay a, sera 
kdyn, gubba kaya, Tel. ; Bella-sdurra, Malay.; am~sin*swoi, Burn.; 
Dtyadaba. Sing. ; cultivated form —AUbu, wiki iocm—katu tumbi. Sans. : 
Kaddi, Per*. 

References.— FI, Ind., Ed. C.B.C., 700 ; Kura in your. As.Soc., 1877. 
Ft. ii, too : Stewart, Pb. PL, 98 ; DC Origin Cult. Pi., 24$~2jif-, Elliot, 
Flora A ttdhr.. tJ , 75, 16, 37, 63, io3, r3i ; Mason, Burma and It's People , 
4fO> 747 ; O'Shaughnessy, Bang. Dispeni.,343 ; V. C. Dutt , Mot. Med. 
Hind., 2^0, 304 ; Dymock , Mat. Med. W. Ind 2nd Ed.,, J49, 5“. Ar/un, 
Bomb. Drugs, $9. 203 ; Med. Top. Ajm., 1 42 : Baden Powell, Pb. Pr., 
347; Atkinson . Him. Dut., 70Q: Econom. Prod., N.-W. P., Pt. V., 5 • 
Duthie & Fuller, Field and harden Oops. II., 48, Pt. xlviii ; /.fv- 
boa, U. PI. Bomb., i$8, 26 5 ; Stocks, Note on Sind; Balfour, Cyclop.. II., 
6u ; Kern Reports, 70 ; Indian Forester, IX., 202; Agri.-flort. Soe. of Ind , 
Transactions, 41 ; I If, 196; IV., 104; VII., *4,6*; Journals ( Old 
Series), IV., 202 ; VH ,69 ; IX., Sel ., ; X., 3 ; XIII., Set., 5 2, 5 3 ; Gaaet- 

tears : — Mysore and Coorg, l.,6t ; Bombay , V., 2 9 ; Orissa, II., 180 : N.- 
W 81 ; JV t Mxii ; Settlement Reps. :-N.-W. P., Kumaon App 
33 ; Lahore f 14. 

Ilsjiwtai. — A climbing plant found wild in India* the Moluccas, and 
Abyssinia; extensively cultivated in America, Australia, and Ch»ns» # anc | 
many parts of India. The fruit assumes many different forr n9# t h e re . 
suit of cultivation. Perhaps the most remarkable oi these are the pil- 
grim's gourd tin the form of a bottle), the long-necked gourd, the trumpet 
gourd (shapes which are indicated by their names), and the calabash, which 
is generally large, rounded, and devoid of a neck. The bottle gourd some, 
times reaches as much as 6 feet in length. The flesh of the cultivated 
forms differs from that of the wild, the former being sweet and edible, the 
latter bitter, unpalatable, and sometimes even purgative. The species may, 
notwithstanding the number of its forms, be popularly recognised by its 
white flowers, and of the hardness the outer rina of the fruit. 

Cultivation.— As already stated, this gourd is largely cultivated through- 
out India- The following information regarding the best methods, given 
by Mr. Qotlan in the Indian For aster, IX., 202, may, however, be quoted 
as generally applicable 

41 It can be sown as early as February and a 9 late as July. However 'fr*. 
rainy season use, two sowings shoulcf be made, the first in April and the 
second in June, The first sowing; will be ready for use in the*bcginning 
of the rains. The second will cojne in the middle, and keep up the 
supply until the cold season. It c$n be sown in nurseries and transplanted, 
or sown at once where intended to^ be grown. The latter mode is prefer- 
able. but if an empty plot be not available when the sowing season arrives, 
it is better to adopt the first named than let the sowing season slip past. It 
succeeds best in heavily manured ifcandy soil, but will thrive ordinarily well 
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in any. When sown or transplanted, the seeds or plants should be inserted i CD: 
in patches 6 feet apart. No supports are required, as it prefers to trail 
alone the ground* It should be weeded when necessary, until the patches 
interlace and cover the ground Afterwards it will not require to be touch- 
ed, as the dense network of branches will keep down the weeds . '* 

As an example of the extent to which this gourd is cultivated all over 
India, the following figures relating to the area under kaddu in certain dis- 
tricts of the North-West Provinces, during the rainy season of 1880. may 
be given on the authority of Messrs. Outhie & Fuller : — 1 * Allahabad, 202 
acres; Meerut, 140; Mainpuri, 76 ; Shajahanpur. 61 ; Bulandshahr, 54 ; 
Bijnor, 37 ; Jalaun, 28 ; giving a total in these districts of 598 acres. 

Oil.— *The sheds yield a clear limpid oil, similar to that derived from 
the seeds of the cucumber. Beyond the fact that it is employed medicinally 
in certain localities, nothing is known of its properties. 

Medicine, — The seeds were originally one of the four cold cucurbitace* 
ous seeds of the ancients, but pumpkin seeds are now generally substituted [ 
for them (Dymock). They are, however, still considered cooling and are 
given internally as a remedy for headache. The oil above described is 
also employed for headache, being applied externally. The pulp of the 
wild form tnmri is purgative, sometimes excessively so. Thus Lindley 
states that certain sailors were poisoned by beer which had been standing in 
a hollowed bottle gourd, the symptoms produced being similar to those at- 
tending cholera. It is said to be largely used, by native farriers in the 
Panjab, as a purgative for horses. The pulp of the cultivated forms is 
occasionally employed as an adjunct to purgatives, and is also considered 
cool, diuretic, antibilious, useful in coughs, and an antidote to certain poisons. 

It is applied externally as a poultice, and as a cooling application to the 
shavea head in delirium. The leaves are purgative, and are recom- 
mended by Hindu physicians to be taken in the form of decoction for 
jaundice. 

Special Opinion.— $ 11 The juice of the leaf is given for children’s 
diarrhoea ” (T. Ummegudien, AttttapoUian i, Afadra .-) 

Food. — The cultivated forms are eaten both by Europeans and Natives* 

By the former the fruit is boiled when young and used as vegetable marrow*. 
Firmlnger save that “ cut up into slices in the manner of Fiench Beans, it 
affords a palatable, but rather insipid dish ab ut the beginning of the cold 
season.'* By the latter it is sliced and cooked n curry, or the pulp is eaten 
with vinegar, or mixed with rice. If hung in a free current of air it will 
keep well for three or four months, a property which ought to render it of 
value as a vegetable for sea-voyages. The young shoots and leaves 
are in India also eaten by all classes. 

Domestic and Sacred"— The dried shell of the fruit of the hot tb-sh aped 
gourd is used as a bottle for water, and b> the Nag as for holding their j 
or beer. The small wild form tumri is used for "making the stringed in- I 
strument tvfor, and the *««*n?nicnt called bin. The latter, an instru- 
ment principally used by snake-charmers, consists of a double flageolet* 
fitted to a hollow* and narrow-necked gourd. 

In the Deccan and other localities the hollowed-out gourd is u«ed as a 
float for crossing rivers, four or five being considered sufficient to support 
a man with a burden on his head. 

LAGERSTRCEMIA, Linn ; Gen. PU /, 

A genus of trees of\hrub* which belong* to the Natural Order Lyi mrace.v* 
and comprises r8 species, natives of Southeast Asia, extending t<> Anst-aha. 

Ilurmt is the centra of the genus. All the species highly ornamental, and 
may be either propagated by seed, or by cuttings in gat den soil. 
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Lagerstrcsmia Flos-Reginae, Rtti. : Ft. Br. Jnd., II., $77 1 

[ Wight , Ic., t. 413 ; Lythkacea. 
Sjn.— L. Rioina, Roxh. ; L. macsocabpa, Wail. ; Adambea ciaika, 
Lamk . 

Var angnsta, Wall . 

Vtm.—Arjuna* 3 or hi, Hind.; Jarhl, Beng.; Gara saikre, KOL. ( Sekra , 
Santa l ; Ajhar, jarul, Assam ; Bolashati , Garo. ; Taman , bandar*- 
Bomb.; Bondara, mota-bondar*, Konkanj Taman, toman*, mot* bon, 
data. Mar.; Kadoli , Tam.; Ckenmtngi, TEL.; ChalU, koleddsdl, mar - 
**tf, K an. ; Adeaitar, Malay ; kone-pyinma, pyinma, Burm.; 

Kamaung, Mach.; Murat* , muriia-gass, Si NO. ; Arjuna.SAH*. 

References — Bank., FI. Ind., Ed, C B.C., 404 ; Brandis, Far. FI., 240 ; 
Kura, For . FI, Burm 1., $24 : Beddoms, SI. Sylv., t. 29,- Gambit, Man, 
Timb., 202. 203 ; Data, & Gibs . Bomb, FI., 98 • Mason Burma and Its 
People, 406, 537, $3Q, 758 ; Filhot, Flora Andh., 36; Works of Sir W. 
Jones, V„ 747; Lisboa , V. PI. Bomb., 80 ; Birdwood,* Bomb. Pr„ 33o • 
Smith , Die., 55; Kern Poparts, 69; Jnd. For. 112, 363; II., 19; III., 
33 , IV., 47. tot ; V., 190, 497 i VII., 4i, 196 1 VIII , 3S7, 402, 4>4 ; IX., 
353; X„ 33, >34, 532; XI , 25S, jHft, 320, 32 1. 3)4. 3)$t •Xul., 1ZJ, 3)6, 

. .4 v rrr ... ■ rr . r* > » • me. j a. > V. . . ’ 


5 .tf;A 7 P., 

/K. /jtf. fif, ; 


; Agri.-Hort. Soc. of Ind., Journals, (Old Series) 
V*.» ; VIII., Set., t 77 : IX., 232,423 ; XL, 406 ; 

ers .— Mysore and Coorg, I., 47, 61 ; Bombay, XI /A, 


X/II., 336 ; Gasetterrs .-—Mysore and Coorg, I., 47, 6t ; Bombay, XJII*, 
24 ; XV 9 , 37 • 

Habitat. — A Urge deciduous tree of Eastern Bengal* Assam, Burma, 
and the West Coast, extending north to Hatnagiri ; cultivated as far north 
as Lahore. 

Resin—" Exudes a resin 99 ( Kurt). 

Medicine. - The root is prescribed as an astringent. M It$ root, bark, 
leaves, and flowers arc used medicinally by the Natives 99 {Beddoms), 
The Rev. J. Long, in an article on the Indigenous Plants of Bengal, states 
that the seeds are narcotic, the bark and leaves purgative {Jour. Agri- 
Nor t. Soc. of Ind. ( Old Series), IX., 4JJ) Dr. Thomson reports, that the 
fruit of the Pyenma is used in tkfeAndamans as a local application for 
aphthae of the mouth {Joun. Agri -Hort m Soc. of Ind. {Old Series), XI* 446). 

Special Opinion.— $ M The bark of this and of L. tadica, Linn, is 
. considered stimulant and febrifuge” {Surgeon-Major W. D. Stewart, 
Cuttack). 

Structure of the Wood.—" Shining, light red, hard; annual rings 
marked by a belt of large pores, weight about 40ft per cubic foot. This 
is the most valuable timber of Sylhei, Cachar, and Chittagong, and in Bur* 
ma the next in value after teak. It is used in ship-building, and for boats 
and canoes, all kinds of construction, timber and carts. The Ordnance De- 
partment use it for many parts of their gun-carriages. In South India it is 
used for building, and in Ceylon for casks " {Gamble). Btddome states 
that it is very durable under water, though it soon decays under ground, 
also that, in his time, it was employed at the Madras Gun-carriage manu- 
factory for light and heavy field checks, felloes and cart naves, framing and 
boards of wagons, limbers, ammunition box boards, and platform carts. 

At a conference held on Timbers, at the Colonial and Indian Exhibition 
in 1886, it was recommended to carriage-makers in England, and the 
suggestion offered that it might be exported from Calcutta, Chittagong, 
Rangoon, and Madras. The chief supply comes from the forests of .Assam 
and Cachar, and the timber would, therefore, be procurable most readily 
from Calcutta. 

L. hypoleuca, Kurt. ; Ft. Br. Ind, II., $77. * 

Vera — Pymmah, Burn. 5 PJU 4 , And. 

References.— AW., For. FI., /., In four. At. Soe., If72. Ft. /!,, 3 d). 
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Habitat* — A tall tree of the Andaman Islands, attaining a height of 60 
to 70 feet. 

Structure of the Wood. — Greyish-brown, narrow-streaked, dose-grained 
and heavy, weighing 35 to 45ft per cubic foot. It is largely usea in the 
Andamans for building, shingles, and for constructive work generally. 

Lagerstramia indica, Linn . / Ft. Br . Ind., //., Wt., III., /. 36 . 

Sjo. -UaiWTiamu eleoans, Wall. ; Velaga globosa, Garin. 

Vera. — Phurnsh, teUnga-ehina, Hind., Bbng.; Dhdyti , Bomb.; T clangor 
china, Tam. 

Reference. —Out*., /**„ C.B.C., 404; Kurm, For. FI., I., 521; 

Mason, Burma and Us People, 407 ; Imtian Forester : — V., 79—81 ; VI. , 
t2f ; Fill., 3 o 3 . 439 ; Gazetteers : — Mysore and Coorg , /., 61 ; Bombay, 
XVII., 24; Orissa, II., 178 ; Agri-Hort. Sec. of Ind. Journals :—//., 
3 $fi ; IV., 90 S ; VI., 41 ; {New Series), IV., 95 ; VIII.. 8. 

Habitat.— • A handsome flowering shrub, possibly wild on the Eastern 
boundary of India, largely cultivated in gardens throughout the country 
on account of its beautiful lilac-coloured flowers. 

L. laaceolata, Beddomt t Ft. Br. /W, JI H 576 ; Wight , Ic., 1. 109. 

Sya. — L. mcaocABPA, Wight. 

Vera. — Boda, bondaga, Hind.; Nana, sokutia , Mab.t Seksdia, Gvz.; 
Bentaek, oenleak, Tam. ; Banddea , mandi, holundie, Kan. 

Reference! —Brandis, For. Ft.. 242 ; Beddome , FI. Syla., t. 3o ; Gamble , 
Man. Timb 20i ; //a/#. A* Gt‘6s.» Bomb. FL, 98 ; Lisboa, U. PI. Bomb.. 
79 ; Balfour, Cyclop., II., A5J ; Indian Forester .—II., 19 ; ///., 2J, J57 ; 
Gazetteers .— Mysore and Coorg, I., 48, 6s ; Bombay, XV., Ft. I., 33; 
Manual of the Coimbatore District , 40/7. 

Habitat. — A large tree met with in the forests of the Malabar coast 
from Bombay to Travancore. 

Structure of the Wood. — Red, moderately hard, straight and elastic, j 
weight from 41 to 48ft per cubic foot ; much used in construction, for j 
shipbuilding, in making coffee cases and furniture, also in the Konkan for • 
fisn stakes, and firewood. If left exposed in the forest it soon rots, and 
is rapidly attacked by white ants. 

L. parviflora, Roxb. ; fl. Br. Ind., II., 575/ Wight, Ic., t. 69. 

Syn. — L agbrstrcrmia Fatioa, Blume ; Fatioa nbpaulensis, Wall . j 

Var. majuaculasL. lancbolata, Bedd. not of Wall. ! 

Var. benghalensia. j 

Vera. — Bdkli, hat, dhaura , lendya, seina, si da. asid , Hind. • Sida, Bing.; , 
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Chekerey, Kurku ; Dhaura, shej, N.-W, P.; Bdkti, dhdu, dhaura, Pt*. ; I 
S ah ins, Chanda; Lendya, Baitul ; Kulia sijn , lendi, Bhlndara;- 
Tendiva, Seoni; Nana, bonddra, nandi, Mh-ttondi, stna . lend i. Mar.; i 
Kakrta , CUE. 5 Chungi,ptlugu , Hvdrrabad ; Katchasattn-marum , Tam.; \ 
Chenangi , T*L.; Ventaku, ikeninge, channangi, bandar a, Kan.: Tsam- * 
belai, Buau. 

RefereaC€l.— Roxh . , Fl. Ind., Ed. C.B.C., 40 > ; Brandis , For. Fl . , f 

ATars, F*ir. / 7 . /., $27 . Beddause, FL Sylv, t.Jj, J; Gamble, i 

Man. Timb., Da/#, dr p/, ctf; Stewart, Pb. PL, 90 , f 

d. Campbell , Me. Prod., Chutia Nagpur. No. 8406 , Mason, Burma • 
aad//« JVw?/*. #>7 ,* dflhfif**, //tm. Jro . (/. P/. 79. i 

24 $; Uaiard, Dyos. t6o, t&9; McCann, Dyes &T*ns, Seng , t6o, 169 *) 
Balfour, Cyclop., II., 6^3; Few Reports, 69 , For. Ad. Rep., Chutia \ 
, ^ 5 » Agri-Hort. Sac. of India, Journals (Old Series ) . — * { 

F 7 // » jf/., 777 RHL, 309 ; (A^rw 5 rri«) r—V. % fa ; 17 /.. #^4 . Indian i 
r— ** 99,27$t Nt., 189, 201, IV., 322,366; V , jij; j 

VIII., 270, 412, 414. IX., 438 ; X., 32 t, 3 ih; X/.. 252,288. XII., 3 it,) 
9 t 3 ; XIII., I2t i XIV., 147, j$i ; Gaaetteersi— Mysore & Coorg, I.,' 
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MEDICINE. 
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66 


SO, 5J, 61 1 11., 8 1 HI.. U; N.-W. P., 81 j IV., hxii . Bombay, VI/., 
32.30/ XU., 11 ; XIII., 20 - XVII., 35; XVI 11., 40; Settlement Be- 
ports, C, P, Iximar, Jo6 ; Seoni, 10 ; Chindvara, no; B hurt Jar a, /$; 
Bait til, izj ; District Manual : —Cudda pah, 28$, 

Habitat* — A large deciduous tree met with in the sub-Himalayan tract 
from the Jumna eastwards, also in Oudh, Bengal, Assam, Central and 
South India. Var. majuscule. is common on the north-eastern ecge of the 
Deccan plateau, in Chutia Nagpur, and in Bengal ; while var beugbalensis 
occurs in Nepal, Sikkim, Assam, and Burma. 

Gum. -Lisboa writes, 44 The gum which exudes from the bare is said 
to be sweet and edible.’* 

Fibre. —Campbelt reports that the Barr yields a fibre, which is em- 
ployed in Chutia Nagpur for the manufacture of ropes. 

Dye Rnd Tan.— The bark, along with that of ashna (Terminals 
toraentosa), is employed in Midnapur for dyeing skins black {McCann) 
Lisboa states that the bark and leavks arc used in Bombay for tan- 
ning. and the Rev. A. Campbell reports a similar utilisation of tnebark in 
Chutia Nagpur. 

Structure of the Wood. — Very hard, grey or greyish-brown, often with 
a reddish tinge, darker near the centre, weight from 40 to 6ott> per cubic 
foot. It is tough, elastic, seasons well, works freely, and is fairly durabK 
Ten sleepers, laid down on the Oudh and Rohilkhand Railway in 1870, 
were reported, on being examined in 1S75, to be quite .sound. A number 
of sleepers have also been tried on the Northern Bengal State Railway, but 
the results have not been published. The timber is largely employed for 
ploughs and other agricultural implements, for construction, for boats, 
buggy shafts and axe handles, and is said to yield good charcoal [Gam- 
ble; B<ddome, &c.). 

Domestic.— This tree is one of those on tfhich the tasar silkworm is 
fed. 

Lagerstrcemia tomentosa, E&sl ; PL Br. Jnd //., ,$78, 

Syn. —L pu hescbns. Wall, 

Vern. — Laieya, Burm. 

References.— Kura, For. FI. Bwm., 52S ; Gamble , Man, Timb. t 20i: 
Indian Forester : — VIII., 4*4, /V., 2/6; XI., 23o / Gazetteer, Burma, 1 ., 
#Jo. 

Habitat.— A large deciduous tree of Burma, frequent in Pegu and 
Martaban. 

Resin. - It exudes a red resin (Kurt). 

Structure of the Wood.— Grey or greyish “brown, close-grained , moder- 
ately hard, weight from 46 to 53 fti per cubic foot ; valued for bows and 
spear handies, also used for canoes and cart w heels. 

LAGGERA, Sch.-Bip.; Gen , PL, II., 2$0, 

Laggera aurita, Schultz- Bip. ; PL Bf. In i., III., 271 ; Composite. 

SyH.-Bl.UMEA AURITA, DC.; B< CUINRRNS 1 S, DC. ; 0*NY2A Al'lltA, 

References. -Jtoxh., FI, InJ. t Ed. C.B.C , 602 ; Moodetn Sheriff, SuppL, 
Pharm. Jnd., 73. ... 

Habitat. — A common herbaceous weed in waste places from the I *m;au 
and Sind to Chittagong, Burma, aitd South India. 

Medicine.— The whole rt.ANT hfis an odour of turpentine but d<*s not 
appear to have any known economic property. Of late year*;, hmycyer, 
it has been confused with some other composites plant of medicinal vamc, 
regarding whfch the following remarks bv Dr. Q. Watt in the Calcutta rA* 

» ' hibitfon Catalogue may be quoted “ Moodeen Sheriff has in h»*» Nup- 
plemcnt to the Pharmeuopa'ui Indian, gone into a long discussion av to the 
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The Sweet Tangle. 


{J. Murray .) 


LAMINARIA 

saccharina. 


correct scientific name of the kakrondd (Hind.) or hamdfuHs (Arab.). He MEDICINE. 

describes the flowers as white and about the size of a large pea. This pre- i 

eludes it from being Blurnea aurita, DC n which has pink flowers. The 1 

colour of the capitula of this great natural order is a character of much j 

more importance than almost in any other family, and we are therefore ; 

almost justified in saying that the white- flowered plant alluded to cannot ; 

be either a Blume* or a Lagged.” 1 

i 

LALLEMANTIA, ftsch . et Mey . ; Gen . PL, II., 1200. 

Lallemantia Royleana, benth . ; FL Br m lnd %y IV 66? Labiatje. ; 67 

Syn — DkaCOCEPHAUUM RoyLKAM'M, Benth.; NttPETA EROOUKQLIA, Boiss . 1 

Vern. — "Seed*** Gharri ka\hm<Uu , tukhmdealanga , Hind.; seeds "*Ghare* > 
kaskmdft*, tukhm-matanga, tukhm-Lalangx, Pb. ; s^ds* Tukhm-i-bdlan- j 
gA, Bomb. ; seeds Tuihmd-bdinngA, Pins. 

Reference*. — Stewart, Pb /*/., j& 9 ; A it chi son , Bot. Afghan Del. Com., *• 
in Tra*t s. Linn. Hoc., 2nd Ser., JU.. Pt . I., 97; Dymttck , Mat. Med. W . 
ltd., 2nd Ed. 614; -S’. Arjun, Bomb. Drugs , 106 ; Irvine, Mai. Med. ' 

Patna, nr • Honigbtrger , Thirty-five years in the East. //.. 272; Atkin - ‘ 

Bm. //im. J/ 5 ; Birdvtood , Bo*nh..Pr., 62; Settlement Rep., * 

Lahore, Q. j 

Habitat. — An annual erect herb, found doubtfully wild but usually culti- ' 
vJdod in the hills and plains of the Panjdb. ’ ! 

Medicine.*- The plant is largely grown on account of its mucilaginous 5 M^PfffNE. 
SB EDS, which are considered cooling and sedative, and arc extensively cm* ; 
ployed in the preparation of a mucilaginous beverage. " j 00 

[ togamique , 2?$. ! 

LAMINARIA, Lam., Bail Inn, TraiU de Botanique Medicate Cryp - 1 

A gvnntof se* weeds, distinguish'd by largely developed, coriaceous, entire, or i 

palmar* ribless fronds, which are supported on & foot, generally elongated, 
simple, cylindrical and terminating in a strong sciitifcrm base Ly which the 
alga is attached to rocks. The only species which are known to exist on the 
Indian coasts are L. digitata, Lam., L. bulboM, Ag., and L saccharin*, 

Lam., of which the last alone is of economic importance. I 

Laminaria saccharina, Lam.,- Bat'll., Bot. Med. Crypt., loe. at.; ^9 
The Sweet Tangle. C Turn., Fuce > t6 H AuJJE . 

VtfTL—G/larpatr, Hind. j 

Reference*.— Stewart, Pb. Pt., 269 ; Dymock, Mat. Med. W. Ind., 2 nd ; 

Hi., #74 ; Murray, PI. and Drugs, Sind, 3 ; Baden Powell, Pb. Pr., 3*4 ; i 
Balfour, Cyclop II., 664 . 

Habitat —A greenish-red seaweed, with a slight odour and sweetish 1 MEDICINE, 
taste, found in all deep seas, and frequently cast up on Indian coasts. ! 7 ^ 

Medicine —After having been washed in fresh water and dried, the ' 
thallus becomes covered with a white sweet efflorescence composed to a 
great extent of mannite. The plant also contains much iodine and is em- 
ployed a* an alterative for the cure of goitre, scrofula, and syphilitic affec- 
tions. Murray states that for the latter disease it is a favourite remedy 
in Sind, being exhibited in the form of a syrup, in conjunction with a decoc- 
tion of quince ‘seeds. 

The Sweet Tangle forms a regular article of commerce through Kashmir 
to India, and is to be found in moat b.udrs of the PanjAb and Sind. Oayley 
mentions that in seers were imported from Ydrkhand to Leh tn 1867. 
Hontgberger states that in his ;inie the plant was offlcin.il at Lahore and 
Kashmir, and that the fronds were procured from Tibet, where, according 
to native report, they grew in a salt lake. In all probability, however, they 
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LANTANA. 


An Injurious Shrub. 
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may have been obtained from the Caspian, or may have come from the sea 
via China. 

The same writer describes it as useful in cases of anorexia, dyspepsia, 
fever, scrofulous ulcers, buccal ulceration (syphilitic ?), and tenesmus. 

Another species, L. Clonstoai, is employed medicinally in Europe in 
the manufacture of « tents ” for expanding fistula, the os uten, to. The 
foot stalk is dried, pressed into as small cylinders as possible, cut tb the 
desired size, to. ; by its expansion when placed in contact with moisture it 
exercises a powerful effect as a dilator. When washed in fresh water the 
thallus of this species sheds a large quantity of mucilage. When dried in 
the air, like the others it produces a copious white efflorescence, which, 
however, is quite distinct chemically, being bitter and saline, consisting 
for the most part of sulphate of soda. No record exists of this species 
having been found in Indian seas. 

IndustriaL~ All the Indian species of Laminaria are remarkably rich 
in iodine, and if obtainable in any quantity might be utilised for the manu- 
facture of that substance. L. digitate, which, according to Murray, is found 
thrown up on the Clifton and Manora beaches, is said to yield a valuable 
charcoal, which, when purified, dried, and finely powdered, possesses more 
deodorising and decolourising properties than animal charcoal itself. 


LAMPRACHAENIUM, Benlh. ; Gen. PI. t II., 22$. 

Lamprachaenium microcephalum, Benth. ; FI. Br. Ind 111., 

[ 229 ; Composite. 

Syn.— D icansuron microcephalum, Data. 

V eni.—* Brahma-dandi. Bomb. 

References. — Data. & Gibs., Bomb , FI., 122 j Clarke , Camp. Ind. % j ; 
Dymock , Mat. Med. W. Ind., 2nd Kd ., 423. 

Habitat— A much-branched annual, having an odour of chamomile; 
common in the Konkan. 

Medicine — * 4 Used medicinally as an aromatic bitter M (Dymock). 


LANTANA, Linn. ; Gen. PL , II., 1142. 


A genus of rambling shrubs belonging to the Natural Order Vsrbr- 
nacbje, and comprising 40 species, chiefly natives of Tropical and Sub* 
tropical America. Of these three are natives of India, but none are of 
economic importance. One species, however, Lantana Camara, Linn., a 
native of America, has run wild from cultivation in many parts of the 
country, especially along the Western Coast and in Ceylon, and is of con* 
siderable interest, owing to the damage, which it has already done, and 
which is likely to increase with its extension. 


This prickly plant grows so densely as to become perfectly impenetrable 
to men and cattle, ana consequently may completely prevent the utilisation 
of large areas. Owing to its extraordinary vitality it is extremely difficult 
to exterminate. The only method of getting rid of the growth is said to be 
by digging it up and burning it, root and branch, reappearing twigs being 
similarly destroyed as soon as they are seen. A few writers, however, 
have held that under certain conditions the Lantana growth is by no means 
an unmixed evil, since, owing to its shade-giving properties and density, it 
exercises a markedly renovating effect 0 n the soil. Thus Mr. R. Thompson, 
writing in the Indian Forester ( Votjume VI.), states that in his opinion it is 
highly useful in tracts which have bfeen deforested. The plant, according to 
him, by rapidly overgrowing such land, serves to retain the humus in the 
soil. He further states that in the event of the land again coming under 
forest, the light-loving Lantana quickly dies out. 



Products of India, 


587 


Lapis Lazuli 5 Tbs Pm or Dsril Nettle. (J. Murray.) 


In cultivated and pasture lands, cm the othet hand, there is no doubt 
that the shrub is a serious evil, and one against which it is difficult to 
combat. Thus in the Gazetteer cf Mysore & Coorg it is stated that it 
has spread over tbe whole of Coorg and, covering as it does, many tracts 
which might be much more profitably occupied, has rendered its extermina- 
tion a matter of imperative necessity. 

Lapidary. For an account of the stones principally used in India m the 
lapidary's art, see the articles on CmmtlUn, fifcc., Volume II., 167; also 
Jade, p. $35 1 and Precioas Stones, Voi. VI. 


LAPIS LAZULI, Ball in Man. Geology of Ind., HI., 

A millers] of somewhat complex composition, containing silica, alumina, 
■oda, lime, iron, sulphuric add/ sulphur, and chlorine. Its value has consider* 
ably decreased in modern times, owing to the discovery, by a French chemist, in 
183 S, of an efficient artificial substitute, the composition of which is identical 
or nearly so with that of the natural stone. The colour of both, which varies 
from a nch Berlin to an am re blue, is supposed to be due to sodium sulphide. 

Lapis Lazuli, Geol. of Ind., IV. ( Mineralogy , Mallei), 99. 

Vcrn. — Lajwdrd, Hind. ; Lajburud, Behar; Rijovaral, Guz. 

References.— Baden Powell » Pb. Prod., 64; Irvine, Mai. Med. of Patna, 
60; Ain-i-Akbari , Gladwin's Trans., II., 483 ; Balfour, Cyclop., II., & 79 i 
Spons , Cyclop 1042, 1548; Bombay Gaaefteer, VI., 201. 

Occurrence. — This mineral is found in Persia, Bticharia, China, Siberia, 
and Chili, and is also said to occur in Afghinistdn and Biluchistin. 
Though not known with certainty to occur in India, it is imported into the 
country, where it is employed for several purposes. 

Pigment. — True ultra-marine, composed of finely powdered Ltpit Lazuli, 
was at one time largely used in India for house-decoration and book-illumin- 
ating. It is said to have cost, when purified, from R80 to R too a seer, but 
now, as in Europe, its place has been taken by the artificially-made sub- 
stitute, which is sold in the baz&rs under the same name of laiward for 
some R4 a seer. In Europe, the refuse in the manufacture is calcined and 
affords delicate gray pigments, known as ultra-marine ash {Ball). 

Medicine.— It is employed as an astringent and refrigerant by native 
practitioners ( Irvine } 5 it is also said to oe mixed with jalap and other 
purgatives, and to be used as an external application to ulcers. 

LAPORTEA, Gaud.; Gen. PL , ///., jtfj. 

-aportea crenulata, Gaud.; FI. Br . Ind., V. % 550 / Wight , Zc . 9 t. 

L 668 ; Urticacrz. 

The Fever or Devil Nettle. 

Syu.— L. gioantra and lati folia. Gaud .5 Urtica crenulata, Roseb . ; 
U. OIGANTBA, Pair.; U. sinuata, Blum*; U, C HU ETA, Ham. ; UfJRRA 
javeksis and oioantka. Gaud. j U. crenulata and Commkrso- 
NIANA, Weddn ; Dindrocnide crenulata, Mxq. 

Veru .—Chorpatta, surat, Bing.: aaed ~ Utigun ka by, Behar ; Mo- 
tingi. Nap ; hir-nat, Assam ; Mealum.ma , sunkrong , Lepcha ; Pkeyta - 
k yee, Burm. ; Mausa, Singh. 

References. — Roxb., Ft. Ind., Ed. C.B.C., 6S7t Brandis, For. FI., 404; 
Kura, For. Ft. Burm., II., 421 ; Beddome, Ft. Syh., t. 3 o 6 ,* Gamble, 
Man. Timh., 32 &: Th wattes, En. Ceylon PI., 2 $ 9 1 Hooker , Him. Journ. 
J/:, 188; Med. Top. Atm., 148; Irvine, Mat. Med. Patna, 79; Royte, 
Ftb. PL, 364 ; Cross , Sevan and Kin*, Rep. on Ind. Hbres , to, $4 ; 
Agri-Hart. Sac. of Ind. Journ. (Old Series), IV., 216; VI 222; 
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The Himalayan Larch. 

VII I. i Sqi X., Sel, Balfour , Cyclops //., OtiO; Indian Pewter, 
//., 21 ; XIV ., #>9. 27S. 

Habitat.— An evergreen arborescent shrub, met with in the Tropical Hima- 
laya from Sikkim eastwards, also in Assam, the KhAsia mountains, and 
Perak, distributed to Ceylon and Java. It has powet fully stinging hairs, 
contact with which causes excessive burning pains which last lor several 
days and are greatly intensified by the application of water. Beddome 
remarks that with natives the sting often brings on fever, hence the name 
by which the plant is known to coffee planters and other English residents. 
Hooker states that the plant possesses this property of stinging only in the 
autumn, a fact which appears not to have been noticed by most Indian 
writei s. 

Fibre. — This plant yields a strong useful fibre, used by the hill tribes 
of Assam for cordage, and in the manufacture of a coarse cloth. Major 
Harm ay, who was one of the first to bring the fibre to the notice of 
Europeans, stated that it was fine, white, apparently of no great strength, 
and by report, not very lasting. Messrs. Oross, Sevan, and King, 
however, in their recent report on Indian fibres, appear to hold a more 
favourable opinion, stating that the fibre “ is good, is more or less allied to 
rhea, and, like that fibre, is very strong ” On comparing the results of the 
chemical analyses of these two fibres, however, by the same observers, it 
will be found that while rhea fibre contains 80 3 per cent, of cellulose, that of 
Laportea has ogly 53 4 and is also very largely acted on L»> hydrolysis. 
The small percentage of cellulose would appear to indicate a very great 
inferiority in the latter, and this fact, together with the hravy loss it sustains 
by hydrolysis, stamps the fibre as unlikely ever to become of commercial 
importance. 

Medicine.— Irvine states that the seeds, in dopes of J drachm to \ o z. t 
are used in Patna in the same way as coriander, also that they are imported 
from Nepal, and are sold for 8 annas per th. 

Lard, sec Hog, p 253. ^ 

LARIX, Miller; Gin. PI., III., 442. 

A genus of treei belonging to the Natural Older Coni fer.e, and comprising 
eight species, natives of North Temperate and Arctic regions. Ol these only one is 
indigenous to India. The Kuropean I -Arch, L- europaea, is extensively culti- 
vated for its timber, and for ornamental purposes, in the hilly regions of Europe. 

It yields Vknick Turpentine, a substance used to a small extent med cinally. 

Larix Griffithii, Hook./. & Thorns. ; FI. Br . Ind. % V., 6 $5 ; Conifer*. 

The Himalayan Larch, 

SytL — Larix Griffithiana, Gord.i Abies Gripfithiana, Lindt. &Gord ; 
Pinus Griffithii, Parlat . 

V n. - Boargasella, Nepal j Sah , saar , Sikkim. 

References.— Brandi^ For. Fl. t pi ; GamUe . Man. Timb. t 41° t Hooker, 
Him. Jour., II.. 44; Balfour, Cyclop., //., 6 #/; Kew Off. Guide to the 
Afus . of Ec. BoL, iff. 

Habitat. - A small deciduous tree found in Eastern Nepal; Sikkim, and 
Bhutan, between attitudes of 8,000 and 1 2,< 00 feet. 

Structure of the Wood —Heart* wood red, inner gone of each annual 
ring soft and spongy, outer zone narrow, firm, and shining; resinous ducts 
scanty, large; weight 3<*fh per culfric foot (Gamble). Hooker states that 
he never saw the wood red, as above described, but always white and soft, 
a statement, however, which 'Gamble holds to be incorrect. The wood 
splits well, and is considered one of the most durable of the coniferous tim- 
bers exported from Sikkim into Tibet. 
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Latte ; Lattaaiphott* {J. Murray.) LATERITE* 


LASIA, Lour . ; Gen. PL, III., ppj. 


Lasia spinosa, Thwaites ; DC., Monographic r Phanerogamarum , //., 

[ *75; Zr. f A 777 / Aroidu. 

Syn.— Oracontium sfinosum, Linn.; Pot m os Lasia, Jtoxb.i P. spi* 
NOSUS, //am.; p. HBl EKOPHYLLA, Roxb. ; LaSIA RoXBURGHI!, Griff. ; 
L. hbterophylla, Schott; L. ZoLLiNOERl, Schott $ L. JlNKiMSH, 
Schott; L. DEHigcsNS, Schott. 

Van Hermanni ; L. Hermanni, Schott. 


84 


VtffS. - Kanta-katchA. Beng.; Kanta saru % Santa Li ; Mill atari , Santa 
kacMramu , Tel.; Kohilla , mahakshilla , Sing.; Zdyap, Burn. 
Reference*. — Roxb., FI. 2 nd Ed. C.B.C ., t# sKura, Prelim . for, m 

/Wn, d/*, C., ju*. ; Thwaites, £». Ceylon Pl. t 336 ; Elliot , FI. And hr., 
82, 118 j Campbell, Ec . Prod . Chutia Nagpur, No. 842 r. 

Habitat— Native of India, occurring in Sylhet, Bengal, and Assam, 
distributed to Java, Sumatra, and Ceylon. 

Medicine.— -Campbell reports that the root is highly esteemed by the 
Santals as a remedy for affections of the throat The leaves and roots 
are also used medicinally by the Singalese. 

Food.— Thwaites states that the leaves and roots are employed as a 
vegetable in curries. 

LASIOSIPHON, Fresen. ; Gen. PI, HI . , t 91 . 

Lasiosiphon eriocephalus, Dene. ; FI. Br . Ind., V ., 797/ Wight., 

[ Ic ., ti . t8 $ g , i860 ; Thyhzlacu. 

Syn. — L asiosiphon speciosus, Dene.: L. sisparensis, Hucelii ?, and 
inslm.abis, Meissn; L. Metzianus, Miq . ; Daphne eeiocephala. Wall ; 
Lanchn/Ca erioceph ala, Heyne i Gnidia eeiocephala, Meissn.; G. 
sisparensis, Gardn. ; G. insularis, Gardn. ; G. monticola, Miq. 
Vein.— Ramatta, rametha, Bohr. . Rdmita, rdmetta , Mar.; Mail, Kan.; 
Naha, Sing. 


UB1HCIHS. 

Boots. 
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Lmim. 
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References. — Bed do me, For. Man., /7p, t. 2$, /. 2 ; Gamble, Man. Timb., 
3 / d; Thwaites, En. Cevion PI., 230; Da/s. & Gibs., Bomb. FI., 221 ; 
Dvmock, Mat. Med. W. 2 nd., 2 nd Ed., 674 i Lisboa, U. PI. Bomb., u 3 , 268 ; 
Mad. Bat . Gard. Rep. 1883-84* *o ; Gase Users — - Bomb X., 403 ; XV., 72. 
Habitat. — A small tree or large shrub met with in the Deccan ; in 
Southern India, ascending to 7.000 feet on the Nilghiris j and in Ceylon, 
where it reaches an altitude of 4,000 feet. 


Fibre. - The bark yields a fibre which has been recommended as a 
paper-making material. 

Medicine.— The bark is a powerful vesicant (Dymock). 

Domestic.— The leaves and bark are acrid and poisonous, and are fre- 
quently used to poison fish. In the Kanara Gaaetteer it is stated that the 
wood or its ash destroys the teeth, and that the natives are most careful not 
to use it. 
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Lastrea Filix-mas, Thi hali-mbm, see F«m*. Voi. lit., 323 . 

LATER 1 TE. 

Laterite, Ball, Man. Geology of India, III., 349. 

Vern.— A ' ab * k , Sing. 

The following note has been kindly furnished by H. B. Moolicott, Esq , 
F.R.S., late Director of the Geological Survey : — 

**An essentially Indian rock, to which this name (deriv. later, a brick) 
was given in the first instance by Or Buchanan, from its generally brown 
or reddish-brown colour, |nd perhaps from tlie easy way in vmich lt can 
be cut or chipped into blocks of alt sues on its first quarrying. The largest 
and best-known laterite regions are those of the Deccan, the Wed Coast, 
from between Bombay and Ratnagiri, nearly down to Cape Comorin, 
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and the eastern coast of the Madras Presidency. This rock also extends 
' up into Orissa and Midnapur, and is found in smaller and detached 
areas all over the Peninsula, even capping the summits of some of the 
highest hills. In Ceylon a similar rock goes by the name of Cabook or 

44 Wherever it occurs it *s used as a building or road material, for it is 
easily dressed or broken up. When first quarned, it is generally soft and 
of a bright red colour, but on exposure it hardens and turns a dark brown 
colour. This peculiar property of hardening on exposure is best developed 
in the drier areas ; it being difficult, along the west coast, for example, to 
procure a stone which is sufficiently ferruginous in its composition to harden 
quickly under that moist climate/’ For further information see 44 iron," 
pp.500, 505, 507, 509, 510 ; also Stones, Building, Vol. Vi. 

LATHYRUS, Linn.; Gen. Pi. , /., 526. 

A genus of manual or prrm* ajrnl herbs, belonging to the Natural Order 
Lsgumimosa, which comprises soma 170 species, of which 7 are natives of 
India. 

Lathyrus Aphaca, Lin n. ; FI . Br. Ind II., 179; Leguminosa. 

Vera . — J angli-matar, musir-chmna, Bing. ; Kaibd, Nepal. ; Fawntt, 
mart, Ps. 

References — Foxl., FI . Ind. Ed. C. B. C., $66 f - Voigt , /fort. Sub. Cal-, 
; Stewart* Pb. PI., 70 :Jour. Bat. Tour in Howard, &c., in Jour* 
Agri-Hort. Soc. Ind., XfV. ( Old Series), 119: Aitchison , Bet. of 
Afgh . Vet. Com in Trans. Linn. Soc., ind set., Iff., Pt. /., 59 ; Atkin - 
son. Him. Dist ., JO# ; Agri-Hort. Soc of Ind., Trans., IV., 82, 102 ; 
Jo urn. (Old Series), IX., 416; Gaoet leers : — N.-W. P., I., 80; IV., 
Ixxxi. 

Habitat. — A much-branched field weed, found throughout the plains of 
Bengal, the North-West Provinces, Oudh, the Panjib, Hazara, Kumaon, 
and Kashmir. 

Fodder.— It is used in ma*y localities for cattle fodder, and is said tc> 
be cultivated for that purpose near the Jumna. According to Voigt the 
ripe seeds are narcotic, their effects being noticeable when eaten abun- 
dantly, but when young they are perfectly harmless. 

L. impbalensis, Watt, m* 

Habitat. — A ndw species, named as above by Dr. 0 . Watt, was collected 
by him at Myang-khong in Munipur at an altitude of 4,000 feet. 

Fodder. — The plant is largely used as fodder in Munipur, where it is 
allowed to cover the fields like a weed, after removal of the crops. 


L» SativUS, Linn.; FI. Br. Ind., II., 179, 

Jarosse or Gessb. 

Vera .—Kkesdri, kassir, kasdri, kostar-tiuri, latri, Hind. ; Khosdrs, teora, 
kassdr, Hstro. 5 'Ketari, Santal j Kesari , Nepal ; Kisdra, ckuril 
chapes , matter, idea, latri , tiura, N -W.P. ; Kisdri , matter , cfturdl , 
koras, karil, Pb. j Matter, Sind.; Ldkh, Mail \ Ldng,Gvi. ; Tripoli* 
Sans. ; M a sang t Pens. 

References.— Foxk , , Ft. Ind., Ed.C.B.C ., $66; Voigt, Hart. Sub. Cal., 
2*7 ; Stewart , Pb. PL, 77 ; DC., Origin Cult. PI., no ; Campbell, Be. 
Prod. Chutia Nagpur, No. giro ; Pharm. Ind., So ; Pkarmatog. Indica. 
*'2 4 90 ’ O* Shaughnoug, Beng. THepens., 3 rf ; V. C Dutt, Mat, 

Mod. Bind., 32 r ; MurraU. PI. and Drugs, Sind, lit ; Baden Powell , 
Pb. Pr 242 ; Atkinson; Him. Dist., 3o8, 694 : Dntkio & Fuller, Field 
| and Garden Crops, PI. 1 1 ,, t6, PI. xxmi : Luboa, U. PI. Bomb., i 3 g. 
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4* J IV * » /«; VI., 77 ; Journal « {Old Series), IV,. sol., r$o ; JT///., 
sel, £l, S 3 ; Gazetteers i — Bombay, II., 63 ; N -W. P., I., So ; IV., 
Ixxi ; N.-W. P., Selections, iS66, 11 ., 26S'*9S ; Settlement Reports 
Panjib, Jhang Dist., • Lahore, to ; Montgomery, J07 ,* N.-W. P. and 
Oudk, Aeamgarh, 121 , /A? ; C. A, Chanda, hi ; Stocks* Rfb. on Sind. 

Habitat. — An annual herb, indigenous, according to DeOanaoIle, in the 
region extending from the south of the Caucasus, to the north of India. 
It has spread as a weed of cultivation from its original home. It Ss culti- 
vated all over India from the northern indigenous area, through the North- 
West Provinces to the plains of Bengal, and the Southern and Western 
Presidencies. 

Cultivation.— It is grown as a cold weather crop on land which will 
raise no other kind of pulse. Regarding the method pursued in the Nortn- ! 
West Provinces, Messrs. Duthie be Fuller write: H Its cultivation is ‘ 
commonest on very heavy clay soils, and it is frequently sown on land sub- i 
merged in the rainy season, which hardens during the cold weather almost ! 
to the consistency of a stone, splitting up into long deep fissures. After * 
prolonged floods it occasionally offers a means of raising a cold weather 
crop from land which would otherwise be unculturable, since it can be sown 
broadcast on wiry ground, and is not so injuriously affected by the subse- j 
quent hardening of the surface as would be the case with any other rabi j 
crop. For similar reasons it is occasionally sown in rice fields even before j 
the rice is cut. springing up between the rice stalks, and yielding a crop in 
the spring while the rice stubble is still standing. 

11 Its cultivation is commonest in the Eastern Districts, and is of consi- 


derable extent in that part of the Allahabad District which lies south of the | 

i umna. It is also much growm under the name of latri in the Azamgarh ! 
)ist riots.” » 


The method employed in the Panjib is very similar to that above detail- > 
ed. New alluvial lands or the beds of nallahsure generally chosen, and the I 
seed is scattered broadcast, and left to take its chance. The crop is sown in j 
September- October, and reaped in March. Occasionally the land receives j 
one or two pkmghtngs, and the seed is in that case sowed bv drill. When 
other food-grains are obtainable the crop is valued as fodder only ; it is 
rarely threshed except for seed, though the young pods are occasionally 
used as a green vegetable. 

The writer of the Settlement Report of the Jhang District states that [ 
nearly $,000 acres were under this crop at the tine at which he wrote ; that 
the best crop he had seen was one raised on silt only a year old in Shorkot, 
and that the plant occasionally suffered severely from the ravages of cater- 
pillars which attacked the pods. 

Aura under the crop.— No trustworthy statistics are available of the 
area under Lathyrus in the Panjib, Bengal. Oudh, Madras, Assam, 
Burma, Ajmere, or Coorg. The figures quoted below* regarding the North- 
West Provinces are unavoidably incomplete, but those regarding Bombay, 
Sind, the Central Provinces, ana Berar may be received as accurate. 

The North-West Provinces .— The only available statistics (which, as 
above stated, are incomplete) give the area under this crop in 1867-88 as 
having been 56,100 Acres, or more than double the average of the same 
statistics for the three years immediately preceding, which amounted to only* 
24*830 acres, 

Bombay.— The returns of the Director 01 Land Records and Agricul- 
ture shew the crop to be an unimportant one, and to have varied 
during the past few yearx between 32,783 acres in 1888-89 and a maximum 
of 57,661 acres in 1886*87. The only locality in which it is cultivated to 
any extent is Broach, which in 1 886-87 had 48,000 out of the total of 57,661 
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Sind . — [n 1 888-80. the only year for which statistics are available. 
•73,876 acres were under the crop. 

Central Prownceu— These Provinces appear to possess the largest area 
under Lathyrus in all India. Thus in 1887-88 the total area under the crop 
was 3S7»883 acres, an increase of more than 100.000 acres on the average 
area for the preceding four years, which was approximately 250,000 
acres. 

Bet or.— The area under the crop in this region appears to be re- 
markably constant. Thus, during the past five years, it nas only varied 
some 9,000 acres from 46,500 to 53,900, the latter figure being returned 
for the year 1888-89. 

Oil. -O'Shaughnessy states that the oil expressed from the seeds is a 
powerful and dangerous cathartic. Ohurch gives 09 per cent, as the 
proportion of oil contained in the seed. 

Food mod Fodder. — As already stated, this pea is cultivated principally 
as a fodder, but being very cheap and easily grown it is considerably used as 
food by the poorer classes, largely so in times of scarcity. It is also used to a 
considerable extent to adulterate dal from which it can scarcely be distin- 
guished. The following chemical composition is given by Church : water, 
10*1 ; albuminoids, 31*99 starch and fibre, 53-9 j oil, 0*9 j ash, 3*2. The nut- 
rient ratio is about 1 ? 175, while the nutrient value is nearly 8*7. 

A recent analysis by Astfor has revealed the presence in the grain of a 
volatile liquid alfraloid, probably produced by some pruteid ferment, which 
exhibits the toxic effects of the seeds, and the action of which is destroyed 
by heat. The evil effects of habitual consumption of the seeds have long 
been known, and though the subject is one which has been much discussed, 
there appears to be no doubt that continued use of this article of diet 
has a tendency to produce paralysis. In one district of Bengal alone, 
according to Irving, nearly 4 per cent, of the population suffered from 
its toxic effects in 1860. That observer went into the subject most exten- 
sively, and found that if used occasionally and in small quantity, the results 
were constipation, colic, or some other form of indigestion. But, on the 
other hand, if freely employed, and especially without admixture with other 
sorts of grain, he found palsy to be a frequent sequel. Or, Irving’s results 
further showed that ill- effects were more apt to occur in the rainy season, 
and that the great majority of sufferers were males, the proportion in the 
cases which came under his observation being 6‘il mates to 0*59 females. 

During the years from 1829 to 1834 the grain formed, by a series of 
accidents, the chief food of some of the eastern villages of Oudn, and, appa- 
rently, as a direct result many cases of sudden paralysis of the lower extre- 
mities ensued. The circumstances which gave rise to this condition and the 
characteristic features of the disease were carefully described by Oolonel 
8leeman, from whose account the following may be quoted : — 

M In 1829 the wheat and other springcrops in this and the surrounding 
villages were destroyed by a severe hail-storm ; in 1830 they were deficient 
from the want of seasonable rains, and in 1831 they were destroyed by 
blight* During these three years the ka$dri which, though not sown of 
itself, is left carelessly to grow among the wheat anq other grain, 
and given in the green and dry state to cattle, remained uninjured, and 
thrived with great fuxuriance. In 1831 they reaped a rich crop of it from 
the blighted wheat fields, and subsisted upon its grain during that and the 
following year, giving the stalks and leaves only to their cattle. In 1833 
the sad effects of this food began to manifest themselves. The younger 
part of the population of this and the surrounding villages, from the 
age of thirty downwards, began to be deprived of the use of their limbs 
below the waist by paralytic strokes, in all cases sudden, but in some more 
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severe than in others. About half the y«mth of this village of both sexes ' FOOD a 
became affected during the years 1833 and 1834 I and many of them ! 
have lost the use of their lower limbs entirely, and are unable to move. » 

The youth of the surrounding villages* in which kasdri , from the same 
causes, formed the chief article of food during the years 1831 and 1832, have 
suffered in an equal degree. Since the year 1834 no new case has occurred, 1 
but no person once attacked had been found to recover the use of the limbs 
affected, and my tent was surrounded by great numbers of the youth in 
different stages of the disease, imploring my advice and assistance under : 
this dreadful visitation. Some of them were very fine-looking young men 
of good caste and respectable families, and all stated that their pains and 
infirmities were confined entirely to the joints below the waist. They de- 1 
scribed the attack as coming on suddenly, often while the person was asleep, . 
and without any warning symptoms whatever, and stated that a greater i 
proportion of the young men were attacked than of the young women. It : 
is the prevailing opinion of the natives throughout the country that both ‘ 
horses and bullocks which have been much fed upon kasdri are liable to 
lose the use of their limbs, but if the poisonous qualities abound more in the 
grain than in the stalk or the leaves, man, who eats nothing but the grain, 
must be more liable to suffer from the use of this food than beasts, which 
ea* i* merely as they eat grass or hay.” 

Again, Lisboa, commenting on this disease, writes : “ The subject 
was taken up by Dr. Ktnloch Kirk in Upper Sind. A villager had • 
brought him his wife, about thirty years old, who was suffering from para- ' 
lysis of the lower extremities. When questioned as to what he thought [ 
tne cause to be, the man replied : 1 It is from kasdri : we are very poor, 
and she was obliged to eat it for five months on end/ Dr. Kirk hereupon 
instituted enquiries into the subject, which confirmed the statement ; and j 
he adds that, 4 the natives know this dal is poison, but they eat it because 
it is cheap, thinking that they can stop in time to save themselves from its 
consequences.* ** ’ 

This condition, which has lately received the name of “ lathyrismus,** ! 
has formed the subject of investigations by Dr. B. Suchard, by whom it : 
has been found that the chief effect produced on the human subject is upon < 
the muscles of the lower extremities, especially on those below the knee. ■ 

In horses, paralysis of the hinder extremities also takes place, but an affec- 1 
tion of the larynx resulting in asphyxia and death has been observed, a 
complication which has not been recorded in man. Cantarri of Naples has ; 
published a number of cases in which he has carefully observed the condi- \ 
lions after death. The muscles of the face, neck, andf trunk were found not | 
to be affected ; those of the Iow r er extremities, especially the abductors, were 
found to have undergone a fatty degeneration, the transverse striae being 
diminished, and the ultimate fibres containing little drops of oil. No > 
affection of the spinal cord was discovered. 1 

Until lately it was extremely doubtful as to what could be the cause 
of this poisonous action of the pulse. Various ideas were entertained by ; 
different writers, some holding that the noxious properties were due to the 
large percentage of albuminous material contained in the seed. The recent 
isolation of an alkaloid which possesses the toxic characters of the pain 
would seem, however, definitely to settle the point. The importance of this 
discovery lies in the fact that the alkaloid is volatile. It may not be present 
in properly conked preparations of the grain, such as thin pressed cakes j 
made at a high temperature. On the other hand, if made at lowr temper* j 
attires or imjperfectly cooked, these cakes, or preparations, such as curries, i 
ddl 9 pastcbafls, Ac./ in all probability retain sufficient of the principle to 1 
produce poisonous effects, if eaten dtfring a prolonged period. 1 
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It seems probable that the volatile property of the poison may afford 
an explanation of the apparent capridousness of the effects of tne pulse 
on persons who habitually consume it. In any case* it Ss highly desirable 
that experiments should be made for the purpose of definitely ascertaining 
the presence or otherwise of the alkaloid in the ordinary Lathyrue diet, 
chapatis, ddl, curries* paste-balls* Arc.* consumed as food by the natives of 
Ind»a. Should it be possible* by simple incretse of heat and greater care 
in cooking* to render this avowedly noxious food-grain* a wholesome and 
nutritious article of food, one of the cheapest and most easily obtainable 
pulses of India might take a much higher rank than it now holds* and 
consequently become much more widely utilised. 

As already stated* the effects of the pulse when given as a food to cattle 
is similar to those observed in man. Thus* from the following extract from 
Smith’s Veterinary Hygiene , it would appear to have been used with dele- 
terious results in Europe : — ** The disease* arising from the use of Lathynis 
aativus {kisdri ddl) has been described by Messrs. Leather, and Pro- 
fessors McCall and Williams as affecting horses in England and Scotland. 
The grain is brought home to this country as ballast, and its action on 
horses is to produce the most intense dyspnoea and roaring when put to 
work ; the appetite is not affected, and when in the stable the animal ap- 
pears in perfect health. Several fatal cases are reported by these observers 
whose articles in the Veterinary Journal and Veterinarian , April 1885, and 
Veterinarian, November 1886, may be consulted with great advantage.” 
(Conf. vtith Cicer arietinnm, Vol. //, 279.) 

Don writes regarding its effects on other animals : 11 Swine fattened 
on this meal lose the use of their limbs* but grow very fat lying on 
the ground. Kinc are reported to grow lean on it* but sheep not to be 
affected. Pigeons, especially when young* lose the power of walking by- 
feeding on the seeds. Poultry will not readily touch it* but geese cat ft 
without any apparent damage.-** In some pans of Switzerland cattle feed 
on the herb without any apparent harm.” 

Special Opinions.— $ •• I have seen many cases of paralysis while a 
Civil Surgeon in the PanjAb, which the patients themselves and their family 
all believed to be due to the use of khesari ddl, and I have seer f he speci- 
mens of the seeds and of the bread made from them ” {Surgeon Major C* 
W \ Calthrop, Af.D ., Mora*), “ The occasional use of the ddl does not 
bring on paraplegia* but many poor people are obliged to live almost en- 
tirely on it. They eat the green undressed plant, cook it, make ddl of 
the seeds* and chapdti of the flour. It is people of this description 
that suffer from paralysis of the lower extremities ” {Belly Chund Sen , 
Teacher of Medicine), 
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LAUNjEA, Cats, f Gen ♦ Pl+ II., yap. 

Launaa aspleniifolia, DC FI. Br . Ind.> ///., 41$ ; Composite 

Syn.— M ichorhynchus Asetzmirouvs* DC.\ Prxnaiithxs oichoto 
II A. Wall. ; P. ASPLKNUPOUA, Wit Id. 

Vent. — T\h*chana, BknO.; Birmalla, SANTAtt. 

References.— Roab ,Fl. lnd+ Ed. C.B.C.,S94$ Campbell, Be. Prod. Chutia 
Nagpur, No. 9263 . 

Habitat.— A perennial herb ntet with in the plains of India* from the 
Panjlb to Assam* and southwards to the Sfinderbands* Circars* Anda- 
mans, Burma* and Tenasserim. 

Medicine.—'* The root of this plant* along with that of uttri dudhi, 
pounded and boiled in mustard oil, is* given as a lactagogue” ( Campbell ). 
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LM"P* nudkaulis, Leu. ; FI. JBr. Ini., III., 416. 113 

S JUa — MlCBORHYHCHUS NUDICAUMS, Less. / M. FALL AX, Jaub. & Stock ; 
ZoLLI&OrSRIA NUDlCAUUS, BotSS. ; ClfONDBILLA MUDfCAULlS, Linn, f 
Lactuca NUDICAULIS, Murray / L. obtusa, cimk*; Pbiwawthea pat* 

BUS and P. DICHOTOMA, Wall.; P. OBTUSA, Ham.; P. PBOCUMBBPS, 

Roxb.; Bbachybampus obtusub, DC. 

VariL — Batthal, did hi ah, tarUka, spidukei, Pb.\ 

UMmaCt*.— Roxb.. PI. Ind, ,, Ed. C.B.C., 593 ; Stewart , Pb. PI,, §27; 

Indian Forester, XII ^ App., 15. 

Habitat — A common weed throughout the plains, from Bengal and 
Behar to the Pan jib, ascending the Western Himalaya (in Kumaon) 
to 8,000 feet ; found also in Sind and in the Deccan. 

Medicine.— In the Southern Panjdb the plant is used medicinally in ■KDICINB. 

sharbat (Stewart). II3 

La pjnnatifida t Cast.; FI. Br . Ind., IT., 416; Wight , III., t. 133. 1X4 

Syn — Micros hynchus sarmsntosus, DC.; Pkbnanthes sarmsntosa, 

Willd. ; Lactuca barmintosa, DC. 

Vera. — Ban-kahu , JUICE =* khi-khowa, SlND; Pathri , Bomb.; Almirao, 

Goa. 

Reference!.— Dymock, Mai Med. W. Ind., 462: Murray, PI. and Drugs, 

Sind , M ; Lisboa , U. PI. Bomb., § 63 ; Bombay Gaaetteer, XV., 4J6 ; 

Madras Man. of Admin., //., 27. 

Habitat. — A common plant of the sandy coasts of India from Bengal 
to Ceylon, Madras, and Malabar; very plentiful at Karachi and Goa. 

Medicine. — “ In Bombay pathri is given to buffaloes to promote the MEDICINE* 
secretion of milk ” ( Dymock ). According to Murray the juice is used as a Juloe. 
soporific for children in doses of half a massa , and is also externally applied j 
in rheumatic affections, mixed, with the oil of Pengamia glabra, or the juice 1 
of the leaves of Vitesc lea coxy Ion. | 

Agricultural Use. — In the Madras Manual of Administration it is stated AGRICUL- 
that this is one of the most important sand-binding plants on the coast. TURAL USE. 

zzo 

laurus, Linn.; Gen. PL, III., 163. j 

A genus of the Natural Order Lau ki* 4 ba of none are uimsof India. , 

The berries of one species, however, L. ©obilis, Linn., the " *w cct 
or “laurel •• of the poets, ie employed ia medicine in India, under the name 
of Zafui, or habul^gkar. 

Laurus Camphors. Linn., not CtodBmomua Caapbwa, After. ; Vol. 

II., 317. 

LAVANDULA, Linn.; Gen. PI., II., / 179. 

A genus of berbe or ebrubs belonging to the Natural Order Labiate which 
com pi ises some ao species, mostly Mediterranean. Of these, two— L. Gib- 
SOtti, Grab., and L. Bunnaniu, Bentk., are natives of India. Neither of 
these is known to be of economic value, but Lisboa, »n his Useful Plant?, 
has affirmed that the tatter, a highly aromatic species, might be utilised in the 
manufacture of Oil of Lavender, a substance at present entirely imported f r om 
Europe, 

Lavandula Stoechas, Linn. ; DC. Prodr., XII., 144 ,• Labiat*. 1x7 

Vom —OUri, Hind. ; Vttkkkddit, alphajan, Bomb.; Vstikkid.t, Aaab 
Reference*. — O'Skongkntst., Bong. Dispins., ofy; Dymock, Mat. Mod- 
W. Ind, and Eds. 6lS; fiick. & Hank., Pkarmticog., 47 9 i s - drjun. 

Bo mi. Drug*, too / Year Book Pkarm., tSj3, its; tS 75j *S9j frame. 

Mat. Hod! Patna, JO t Birdmood, Bomk. Pr., 03 , Spent. Mmeyc!ep„ i*jJ; 

Balfour, Cyclop., II., OSj. . 

3»a L. 117 




59® 


Dictionary of the Economic 


LAVANDULA 

WL 


Tlw tnw 


«L 

1X8 


SB8&. 

120 


Z2Z 


OIL. 

122 


MSDICOtl. 

on. 


123 

Spirit. 

m 

Compound 

Tincture. 


125 


HWtet-A fragrant herb found in the Canaries, Portugal, and East- 
ward throughout the Mediterranean region to Constantinople and Asia 
Minor. 

Oil.— It appears doubtful whether an oil is, or ever has been, distilled 
from this species. Certain authors, however, affirm that it is the source of 
the true oil of spike, used by painters on porcelain, and for artists* varnishes. 
At the present day, however, most if not all the oil of spike of commerce 
is derived from L. spies, DC., another European species. 

Me dic ine . — The drxbd plant and the plow brs have long been employ- 
ed medicinally. Oioscorides mentions the plant, and states that it is called 
Stcechas, front the fact that it is found in the Stcechades, a group of islands 
on the south coast of Gaul. According to Sprengel it is the Vpvo? of 
Theophrastus. In early European medicine the flowers were known an 
Flores Stcechados, or Stcechas arabica, and held a place in the London 
Pharmacopoeia down to 1 746. 

4 1” lb® “St the terb has also long been prised, and is frequently men- 
tioned by anciem writers on medicine. At the present day it is a regular 
article of import into Bombay from the Persian Gulf. Dymock writes, M It 
is much used by native practitioners, who consider it to be resolvent, deub- 
S L* U L. nt * a1 ^ carminative, an( j prescribe it in chest affections ; they also 
think that it assists in expelling bilious and phlegmatic humours/' Irvine 
states that it is used in Patna for the preparation of scents, and in doses 
of gTs. 40 to | ox. in infusion as a refrigerant. According to Dymock the 
price in Bombay is US per maund of 37% lb. 

Lavandula vera, DC., Prodr., XII., 14 j. 

References. — Pharm. O’ShaMghnessy, Beng. Dispens^ 4M • 

Flick. & Hanb Pkarmacog 476 ; Beni , A* Trim., lied. PL. 199 • Year 
Book Pharm., t #79, 46* 1 Spans, KntycL , /*xJ; Balfour , Cyclop., II.. 
6S7 ; Smith , Die., 24* ; hem Report j, 104 . 

Habitat— A native of South Europe and the Mediterranean shores, ex- 
tending into Western Africa ; introduced into England, “ here it is now 
extensively cultivated for the spikes of flowers from which a volatile oil is 
distilled. 

\ Oil.— ^ ^ i s obtained by distillation which is pale yellow 

with grateful odour, and bitter, aromatic taste. The characteristic pro- 
perties of the plant have been developed to an enormous extent by English 
cultivation and soil. But they are not equally developed, for, indeed, there 
are only two districts that can be said to suit the plant : these are Mitcham 
in Surrey and Hitchin in Hertfordshire. In the latter locality over 50 acres 
are annually under cultivation. The bushes are grown in rows 4 feet apart, 
the plants being 3 feet removed from each other ; an acre so planted contains 
about 3,547 bushes. When about four years old they yield the best otto, 
and are improved by keeping back the flowering. An acre should veld 
about six to seven quarts of otto. Essence of lavender is best prepared by 
distilling a mixture of essential oil of lavender with rectified spirit, in the 
proportions of 4 ox. of the former to 5 pints of the latter (60 over proof), 
with 1 pint rose water. iPiust on Porfumery*) 

The cultivation of lavender does not appear to have been attempted in 
India except to a small extent in the Nilghiri Botanic Gardens; but there 
seems to be no reason why it should not ao well on the Himalaya. 

) Medicine.— In the Pharmacopoeia of India three preparations are dc- 
j scribed as officinal— an oil, a spirit, and a compound tincture. Of 
[ these the oil is rarely administered internally in its simple form, and is cm- 
j ployed almost entirelyfor disguising the unpleasant odovr of ointments arid 
I other preparations. 1 He spirit and ti nature (diluted preparations of the oil), 
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are stimulant, carminative, and antispasmodic, and are considerably used 
in nervous and hysterical cases, incipient syncope, flatulence, and flatulent 
colic. Tbe dose of the spirit is 30 to 60 drops, of the compound tincture 
30 drops to 2 drachms. 

LAWSON I A, Linn.; Gen. PL, /., 782. 

[ Lytheaces. 

L&WSOIlia alba, Lam. ; FI. Br. Ind., II., 573 ; Wight, III., t. 87 ; 

The Henna Plant, Cakphirb, Cypress shrub, or Egyptian 

PEI VET. 

Syn. — L. inbshis, Rnxb. • L. spiNoSA, Linn . ,* L. purpurea, Lamk. 

Vein ,—Mehndi, mhindi, h 4 na, Hind.; Shudi, mfhfdi, mendi, Reng. ; t 
Manghoti, muljuydti Uriya ; Mihndi , Santal ; Simru, Bhote ; M Hindi* 
hinna , nakrioe, ftanvsar Pb. j Mekendi, Raj ; Mendi , SlNO ; Mhendit 
rrUnhdi, C.P ; Mendi, mJndhi, Mas.; Midi, mendi, Gvz . ; Maritkondi # 
marutSnri, aionnam, Tam.; Gbranta, pachcha pedda giranta , intent, 
Tel.; Gorantlu , g&rante, Kan.; Af ay il (inchi , marutdnni, ponta letsht , 
daunlacca , Me lay, ; Dan, danbin , ffuRM. ; Maritondi, Sing. ; Mend hi, 
kuravaJta , mendikd , sakachara, Sans.; Hinnd, yorannd, Arab. ; Hina, 
panna , Pkrs. 

References. — Raxb., FI., Jnd, t Ed. C.B.C., 325 ; Brandis , Far . FI., 238 : 
Kur», For. FL Burnt., I., 519 ; Beddame, Ft. Sylv., anal. Gen., xtv., 
f.6; Gamble, Man. Timb 200 • Dal*. & Gibs., Bomb. Ft ,97 ; Stervnrt, 
Pb , PI., go ; DC. Origin Cult. PI., l 3 $ ; Griffith, Jc . PI. Asiat.J. 5^0; 
Elliot, PI. Andhr. ; 62, 140 ; Pharm. Ind., Sj ; Ainstie, Mat. Ind., If., ! 
190 , Q’Shaughuessy, Bong Dtspens., 33 i : Moodeen Sheriff, Sutp. ! 
Pharm, Ind., 167 ; U. C. Dutt , Mat. Med. Hind., 3 og ; Dymack, Mat. j 
Med. W. Ind., 2nd Ed, t 3 o 7 ; Fluck. & Hanh., Pharmacog., 3 os ; S. j 
Arjun, Bomb. Drugs, 5 3 ; Murray, PI. and Dings, Sind, 144 ; Year Book j 
Pkarm., 207 ; tbjg, 2 / 3 ; Cat Baroda Durbar, Cel. Ind. hthtb.,\ 

A 'as. 12 f, 122; Baden Poroell, Pb. Pr. 3 48, 45 1; Atkinson, Him. Disi., * 
3lO f Drury, U. PI., 275/ Lisboa, V . Pt Bomb., 24$ ; Btrdwood, Bomb. | 
Pr.. 298, S44 ; Christy, C om. PI. and Drugs , VIII., 50 ; McCann, Dyes ] 
and fans, Beng , 56, 90; Buck, Dyes and Tans, N.-W. /*., 29;] 
Liotard , Dyes, 47 .* Crookes, Dyeing, 512 ; Warder, Rett, an Indian Dyes ; 
5, 3o; Campbell, He. Prod. Chutia Hag pur, No. 8408 ; Mason, Burma ! 
and its People, 407, 75$ ; Honigbergcr, 1 h hip-five rears in the East, f. r J 
4s 167, II., 297 l Ain-i-Akbari, Gladwin** Tx ms., I., 9*, roo; II., 41 ; I 
Stocks, Reft. on. Sind ; Sports, E nr y clop.. $< * , 1424; Balfour, Cyclop, II , | 
690 ; Smith, Die., fr / hew. Reports, • Simmonds. Trap. Agri 3 yO ; j 
First*, Perfumery, 402 Indian Forester, XII., App., 4; Agri.-Hort. j 
Sac. of Ind.,— Transactions, VI., 24O ; Journal*, ( Old Series), II., J57 , ■ 
IV., set , 154; VI., 41 : M\, 422 ; XI , 268 ; Gazetteers Orissa, App. j 
VI . , #79/ Mysore and Coerg, / , 6t: Bombay, V., 25 ; A'.-IV. P., I., 81 ; 
IV., Ixii; ranjib, Shahpur „ 66; Settlement Reports Pan) Jb, Delhi, j 
App. x tcv., 27/. I 

Habitat. — A small, elegant, and sweetly-scented bush, cultivated com- j 
monly throughout India, perhaps wild in the Western regions, and accord- j 
in* to Roxburgh certainly so on the Coromandel Coast- Stocks found » 
it indigenous in Baluchistan, and Brandis slates that it is perh*ips wild in j 
Central India. Da Candolle writes that, owing to the shrub being at the j 
present dav more or less wild in all the warm regions of Western Asia and j 
Africa to the north of the equator, he finds it difficult to ascertain its origin- 
al area. From a consideration of the vernacular names in sever a l langu- J 
ages, however, and particularly owing to the wide dispersion of the Persian | 
word ftanno, he is inc4ined to the opinion that the plant first grew on the ! 
borders of Persia, and that its use, as well as its cultivation, probably 
spread from that regftn west into Africa and eastward to India. 

This opinion would appear to be supported bv the fact that the use of the 
dye as a cosmetic, in India al least, is evidenih of Muhammadan or West- 
ern origin. 
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, Cultivation. — The henna plant is commonly cultivated in all the prov- 
inces of India, partly for the sake of its dye and fragrant flowers, partly 
as a hedge plant. The following account by Major Davies of its cultiva- 
tion in Shahpur, may be quoted from Baden Powell's Panjib Products , as 
descriptive of the method which is likely to produce the greatest amount of 
dye:— 

" The soil is prepared by repeated pldughings, not less than sixteen, 
and heavy manuring. Before sowing; the seed is allowed to soak in water 
for twentv^five days. It is then spread on cloth and allowed to dry par- 
tially. The plot of land in which it is proposed to grow the mendhi is then 
formed into small beds, and some days before sowing these are kept flood- 
ed. The seed is scattered on the surface of the water, and with it sinks 
into the ground. For the first three days after sowing, water is given regu- 
larly night and morning, after that only once a day. The young plant first 
shows above ground on the fifteenth aay, after which water is only given 
every other day for a month, when it is supplied at intervals of three days, and 
this is continued for another month, by which time the plants have become 
nearly two feet high. They are now fit for transplanting. The mode of 
conducting this operation is as follows The young plant on being taken 
out of the ground is reduced by nipping off about six inches from the cen- 
tre shoot. After having been subjected to this treatment, the young 
plants are singly put into holes, previously dug for them, at distances of 
about a foot from each other. They are then watered daily until they 
have recovered the shock of transplanting, and afterwards, as they may re- 
quire it. The fields are weeded regularly once a month. The first year 
nothing is taken from the plants but after that they yield, for years without 
intermission, a double crop. At each cutting, about nine inches is taken 
from the top shoots of the plants. The two crops are got in Baisakh 
(April and May) and Katak (October and November) of each year. 

“The labourers employed in planting out the mendhi sm. liberally fed as 
long as the operation lajsts, and a distribution of sweetmeats takes place 
when it is over. The season for sowing is during the month of Baisakh , 
that of transplanting, Saivan (July and August). A year’s produce of an 
acre of well-grown mendhi is twenty maunds of dry leaves, of which about 
six maunds are gathered in the spring, and the rest during the autumn 
months, and the same plants continue to yield for twenty or twenty-five 
years. 

" The selling price of the leaves averages a rupee for twelve seers, so 
that the value of the crops per acre is about R66. After the first year the 
expenses of cultivation do not much exceed those of other crops. The pro- 
duce of the mendhi grown in this district is nearly all carried across the 
jhelum and sold in the northern districts, none of it finds its way to Che 
south. " 

Sind*-~ Reports from district officers inform us that in the Surat and 
Hyderabad districts it is grown in gardens as a hedge, the leaves being 
used for the dye. In the Shikarpur district it is also cultivated, the profit 
accruing therefrom being estimated at $o per cent. On every too square feet 
of soil two seersrof seed are sown in February. The seed germinates in about 
ten or twelve days; when a foot high, the plants are transplanted and in 
four months the crop is fit to yield ito leaves for dyeing. The average 
quantity of dye produced in Shikarpur is said tooe 5,000 maunds, of 
which 1,000 maunds are consumed locally, and the rest is exported to 
Sukkur and other places. • 

Bengal and the North-West Provinces. — H enna is quite as common in 
these provinces as elsewhere, and, according to Gamble, ie o ccas io na lly 
found in cultivation in the Terai. 
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Madras and Bombay . — Henna is extremely common in these provinces as 
a hedge plant, and also occurs in gardens, but no statistics are available re* 
garding the area under cultivation nor the degree of utilisation of the leaves. 

. Dye,-A decoction of the leaves is occasionally used in dyeing cloth, 
the colour produced being a shade of yellowish or reddish*brown known 
as malagiri. It is also employed in combination with other dyes in Raj* 
put an a for dyeing handkerchiefs of an almond colour. Samples were 
sent for report by the Government of India to Mr. Wardle, who wrote as 
follows: — 

M These leaves, said to produce a red colour, only produce a grey colour 
on silk by my methods after repeated trials ; it is probable that the sample 
sent may not have been a good one. They possess no tannin as shown 
by no blackening of the colour with an iron salt. There seems to be more 
colour produced on unbleached Indian tussar without a mordant than on 
any of the others where a mordant was used. What there is of the colour 
seems to be very artistic.” Wardle's statement that u they possess no 
tannin M is at variance with the published results of chemical analysis, a 
fact that would tend to confirm his own suspicion that “ the sample sent 
may not have been a good one. ” 

Dr. Q. Watt ( Selections from the Records from the Government of 
India , Revenue and Agricultural Department., I., 56) mentions that an 
Indigo-planter recently informed him that he was experimenting, on a 
large scale, with the leaves of this plant, in the preparation of a reddish 
dye, isolated in the same way as indigo. This remark is of great interest 
in connection with the red d>e described by Hove as similarly prepared 
from Buca Orellana, and which at one time formed an important article of 
export from India to China. No evidence, however, appears to exist that 
the natives of India are, or have ever at any tmie heen, acquainted with a 
cake-dye similar to Indigo, prepared from Lawsonia alba. 

Much the most important use of Henna in India, as it has been all 
over the East for many centuries, is as an article of the toilet, the leaves 
being used for staining the fingers, nails, hands, and feet, and for dye- 
ing the hair. The utilisation of henna for the former purpose dates from 
the earliest times, as is shown bv ancient mummies and paintings. In 
India it is universal among Muhammadan women, and is also adopted 
to a greater or lesser extent by Hindus. ? o dye the nails the freshly- ! 
gathered leaves are pounded with catechu or tune, and applied to the fingers 
over-night ; for staining the hands and feet the leaves are simply rubbed over 
these parts. For dyeing the hair the following are the recipes principally 
in use, as given by Honigberger: 14 Of Lawsooia alba and ladigofera Anil 
take each tw*o parts, and of dried myrtle leaves and embiic myrobolans 
each one part ; these are made into powder ^nd mixed with water to the 
consistency of a soft poultice, which is applied to the hair. It is stated 
that this composition stimulates the growth of the hair, blackens that 
which is grey, and prevents its splitting. The second recipe is one which 
I have myself used in earlier years m India and in Persia, and it is generally 
recognised by the orientals (who are extremely fond of possessing fine 
long black hair) as the best preparation for the purpose. The poivdered 
Lawsooia alb* is made by water into a soft pap, and applied in that state ) 
to the hair, taking care that ail the hair is completely overspread to the 
roots. It is then covered a >?d fastened up with leaves, or by a piece of j 
wax cloth or oil skin, and having been suffered to remain for from half an { 
hour to an hour, the preparation is then washed off. The effect of this is , 
to dye the hair a bright red colour ; which colour by the next process is j 
converted into a beautiful black. 1 

M The second application is a paste prepared with water from the powder 
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of the indigo plant before mentioned ; it is used in a similar manner to the 
first but must be allowed to remain on the hair for three hours ; being then 
washed off, the operation of dyeing is completed, and the hair is rubbed 
with oil or pomatum* to give it lustre and suppleness. The only incon- 
venience of the processes 1 have described, which are so cheap in the East, 
is that they require to be repeated about once a week* for, as tne hair grows 
from the roots, it would otherwise* afier a few days, show at that part the 
natural colour of the hair, and consequently present a very unsightly ap- 
pearance. These operations are generally performed at noon* a tune when 
every one is at home either for rest or indoor occupation.** 

By certain classes of Muhammadans the process is stopped at the fiist 
stage, leaving the hair and beard of a brilliant red colour, and in Persia, 
Arabia* and Northern India, the manes and tails of horses are frequently 
dyed red bv a similar process. 

Oil.— The seeds yield an oil of which little is known j the flowers are 
used in perfumery and embalming, and a fragrant otto (mehndt) is distilled 
from them in Benares, Lucknow, and other localities. In Sf>ons f Encyclo- 
paedia it is stated that this otto is 0 remarkably and delightfully fragrant.” 

Olivier states that a fragrant water distilled from the flowers was 
known to the Jews, and was employed in baths, and as a perfume in religious 
ceremonies, such as marriage, circumcision,, and the feast of Oourban- 
Bieram. The ancient Egyptians made a similar use of the flowers for 
the purpose of perfuming the oils and ointments with which they anointed 
the body, and for embalming. 

Medicine.— Henna has been employed and esteemed as a medicine 
from the remotest times. It was used by the Egyptians as an astringent ; 
Dioscorides mentions it under the name of Ktrtrpos. Pliny says that the 
most esteemed cypress of Egypt comes from Canope, on the banks of the 
Nile; the second from Ascalon in Juda;a;.and the third from the island of 
C\prus. Prosper Alpin\i& also meites reference to the drug, stating that 
invalids prtxrure ea*^e by inhaling the perfume of the flowers, and b\ 
applying them to the forehead. Avicenna compares the properties of 
henna with those of dragon’s blood, and states that its leaves possess the 
same property of curing ulcers, and that a decoction of them is employed in 
cases of inflammation and burns, and as a remedy against ulcers of the 
mouth. 

In India henna is much esteemed by Muhammadans, indeed, a tradi- 
tion exists that their prophet spoke of it as syyadu ridhin^the best of herbs. 
Arabic and Persian writers describe the leaves as a valuable extern.il 
application in headache, combined with oil so as to form a paste, to which 
resin is sometimes added. 44 They are also applied to the soles of the fe'.-t 
in small pox, and are supposed to prevent the eyes being aftected by the 
disease. Applied to the hair and nails, as already described, they have the 
reputation of promoting healthy growth. An ointment made from the 
leaves is said to have valuable healing properties, and a decoction is used 
as an astringent gargle. The bark is given in jaundice and enlarge- 
ment of the spleen, also in calculous affections* and as an- alterative 
in lwrosy and obstinate skin diseases ; in decoction it is applied to burns, 
scalds, Ik c. The seeds, with honey and tragacantb, are described as 
cephalic. An infusion of the flowers is sajd to cure headache and to be 
a good application to bruises ; a pillow stuffed with them has the reputa- 
tion of acting as a soporific. An ointment is aly used as an external 
.application to bruises** (Dymock). Atnalie states that in Sout hen India 
the Vytians 44 prepare a kind of extract from the pale-yellow, strong-smell- 
ing flowers, as also from the leaves aftd tender shoots* which they consider 
as a valuable remedy in cases of lepra and other depraved habits of the 
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body ; prescribing it in the quantity of half a tea-spoonful twice in the MBDICIMK. 
twenty-four hours/* Dymock remarks that 44 in the Konkan the leaf juice 
mixed with water is given as a remedy for spermatorrhoea, and with milk 
in the condition popularly known as * hot and cold fits/ ** Henna occupies a 
place in the non-officinaf list of the Pharmacopoeia of India, where attention 
is specially drawn to its use in "that obscure affection termed 4 burning 
of the feet * often met with in India. M "Dr. Grierson is quoted as mention- 
ing an obstinate case benefited by the use of the leaves, and it is stated that 
“ tne editor, when in Burma, witnessed, in some cases, a great amount of ; 
temporary relief to the distressing sensation of burning, from this remedy, j 
when numerous other means had previously failed. The fresh leaves 
beaten up into a paste with vinegar and applied as a poultice to the soles j 
of the feet, was the common mode of application, but some patients obtained ! 
greater relief from using strong frictions with the bruised leaves over the ; 
part. Like all other remedies, however, they not unfrequently fail to 1 
afford more than temporary rejicf/* j 

It may be of interest to note that Honigbergsr mentions a use of this I 
plant not dealt with by other writers. Remarking on a severe attack of 
rheumatism from which he suffered in Greece, he writes, 44 Amongst the 
many remedies which I applied, Lawsooia inermia proved the most effec- 
tual. Every evening before going to bed, 1 applied to the affected part 
the pulverized herb, with as much water as was sufficient to make a soft ; 
poultice. In the morning I washed it off, but the place continued red;! 
it is the same herb with which the fair sex in the East stain their hands 
and feet/* 


Chemical Composition.— The only chemical substance of medicinal.! Chemistry* 
value known to be contained in Henna leaves is an astringent principle. ; tty 
Bert he lot supposed them to contain gallic acid ; later investigations l y j 
M. Abd-el-Aziz Herraory have shown that the colouring matter consists J 
of a sort of tannin to which he gave the name of Hennotannic octd* j 
Dymock, quoting from Journal de Pkarmacie , January iS6j § writes : 44 This i 
principle is brown, of a resmoid appearance, and soluble in boilmg water* j 
it possesses the properties of tannin, such as blackening the sesqui-salts j 
of iron, and precipitating gelatine. It reduces oxide of copper in Trommeris ' 
test, and heat decomposes it, with the production of crystalline needles j 
which reduce nitrate of silver.** 

Special Opinions.— $ 44 A decoction of mmdki har and hath is used 
for gonorrhoea as an injection {Surgeon- Major C . W. Calthrop , J/.ZX, 

Morar ). 44 The fresh leaves, beaten into a paste with vinegar or lime juice, 

are said to be useful in cases of* burning of the feet'** {Civil Surgeon) 

7* AT. Thornton , BA. t M B , Monghyr >. 44 A poultice of the fresh leaves j 
has a soothing effect when applied to swollen and painful parts ; it is also 
used to harden the skin of newly healed wounds ** ( Civil Surgeon J . < 

Anderson , M.B., Bijnor, North- Western Provinces), 44 An infusion made | 
from the leaves has been found paiticularly useful in cases of scurvy and j 
ulcers of all kinds. Incases of ulceration of the mouth, it is a valuable; 
remedy, used as a gargle ** (Civil Surgeon F F, Perry , Jullundur City , | 

Panjdb). 44 In Bel gaum the seeds are called isbon and are considered use- j 
ful in delirium. They are given internally M (C. T. Peters , M B. t Zandra , j 
South Afgk&nistan). 44 The leaves, both - dry and green mashed with water 
and applied to the body* relieve prickly Heat/* (Surgeon- Major A>S.G. 

Jay aka r , Muskat). j 

Structure of the Wpod. — Grey, hard, close-grained, used for tool hand- j TUfBUB. 
lea, tent pegs, &c. * ! *4* t 

Domestic. — This handsome shrub has always been a favourite garden ; po ™ B ' 
plant in the S&st from the times of the ancient Egyptians to the present * *4* * 
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Domsne. day. Thus Solomon writes, 11 My beloved is unto me as a cluster of 
camphire in the vineyards of En-gedi.” The use of the otto by the 
Jews has been already referred to, and they also had a custom of 
sprinkling the flowers on the garments of the newly-married. In India it 
is much cultivated as a garden plant and for hedges, and is held in parti- 
cularly high esteem by Muhammadans, who consider its flowers amongst 
the most suitable with which to compose a posy to be presented in token 
of esteem and honour. The utilisation of the otto ana dye for domestic 
purposes has already been described. 

LEAD, Ball) in Man . Geology of Ind. 9 III., 281-31 1. 

This metal rarely occurs anywhere in the metallic or native state, and ap- 
pears never to be found in this condition in India. Its commonest ore is the 
sulphide, or galena. Many of the other ores are of little interest save to the 
mineralogist, but boumonite or antimonia! lead, cerussite, cr the carbonate, 
pyromorphite or phosphate, mimetite or arsenate, and crocoisite or chromate, 
are all ot economic importance. Many compounds of lead which do not occur 
abundantly in nature, but which are extensively used in the arts for pigments, 
dyeing, glass-making, medicine, &c., are artificially prepared. 

143 Lead, Mallet y Man . of Geol. of India , IV, ( Mineralogy ), 6, 13. 

Vera.— The Metal sisu, skUh, Hind'; Sisd, bAndi, Bing.; 

Sisha, surb , Pa. ; Shisk, Dec. ; Ikam , eiam, Tam. ; Shiskum , skeshumu , 
Tit.; Temaitam , Malay.; Kkai-pok , khai-ma'pok, Bukm.; Sisaka, 
Sans. ; Annk, rats 4 * $ Arab. ; Surb , Puts. 

The Oert and Salts 

I. Galena.- Surmd,* krishna surma, Hind.; Anjana , sanvirdnjana. 

Sans. 

II . Red Oxide op L«ad.— Sandhur, ingur, Hind. & Pb.; SindAr, Die.; 

SfgapA, sendutrum, ium sindurum, Tam. y Ytrra sinduram . Til.; 7V- 
mamArd, sadda langtun, galanggam, Malay.; N’sang, Burm.: Sin * 
dAra, Sans. : Isrenj , Arab. 

III. Litharge.— Murdasang, Hied. & Pb.; Marudar singhie, Tam. 

IV. Carbon atk op Lead. — Sa/Ada , Hind. & Pb. ; V ullay, mAtkA rullay , 

Tam.; ^1%^, Trl; Tima-putih , Malay.; Asfiddj, Arab.; Sa/Ada, 
PRRS. 

' V. Chromatr or LKAO.—Peori-wilayti, Hind. 

Reference * . —Forbes Wat tan, Indust. Survey, //., 406, 407 ; Baden Powell, 
Pb, Pr., 11, 54, 03 , 102, 114, 115; Mason, Burma and Its People, $65, 
yap ; Abut Pael, Ain-i-Akbari ( Blockmann's Tram.), 40 ; Atbtnson, Him, 
Dtsl.,290 ; Pharm . Ind., 360-364 ; Ainslie, Mat. Ind., 1 ., 532-537 ; U. C. 
Dutt, Mat. Med. Hind., 72, 73 / Irvine , Mat. Med. Patna, gS • Crooke, 
Dyeing and Calico-Printing, 152, 154, 541 ; Gaaetteer 5 :~~Panjdb, Shah- 
pur, i 3 ; Settlement Reports: — C. P., Kaipore, 7 ; Panjab, Dera Ghaei 
Khan, 7 ; Dist . Man. Madras , Cuddapah , 26, 27 i Madras , Man. of 
Admin., II., App J5 ; Bomb. Admin. Ref., 1872-73, 366 . 

LOCALITY. Occurrence* — Although at the present time lead ores are not largely 

*44 worked in India, Ball states that there is probably no metal of which the 

ores have been worked to so large an extent in ancient times, excepting those 
of iron. This is testified to by the number of old mines in Southern 
India, R&jputana, Baluchistdn, and Afghanistan It is possible that in some 
at least ot these cases the galena may have been chiefly worked for the 
silver which it contained. Ball states that ores of lead are found in 
Peninsular India, in the rocks of mptamorphic, submetamorphk, .and lower 
Vindhyan ages only ; but that in tlie extra-peninsular area they occur in, 
at least, one younger formation, nantely, in the cretaceous rocks of Baluchis- 
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As the working of lead ores in India is at present exceedingly unimport- 
ant and precarious, it does not appear to be necessary to enter into a full 
account of the localities in which they are to be found. For such informa- 
tion the reader is referred to the long and exhaustive account by Ball ( loc . 
cit.). The following short description of the principal localities kindly fur- 
nished by Mr. Medlicott ( late Director of the Geological Survey) may 
suffice for the purposes of this work 

•' At Jungamraapilly or Baswapur, in the Cuddapah district of Madras, 
argentiferous galena occurs and was formerly very extensively worked, but 
the workings nave been long deserted. Gazalpully, or Baswapur, in the 
Kamdl district, is also another locality for similar ores. Deposits of galena 
containing silver occur in the Bhaugulpur district, and have been more or 
less worked at various times. There are some galena deposits, rich in 
silver, at Dhadka in the Manbhum district. In the Central Provinces, lead 
ores have been found in Sambalpur at lalpuchia, Zhunan, and Padampur, 
and in Raipur at Chicholi. In Rijputana, galena occurs and has been 
mined for in Ajmir, Alwar, and Udaipur. In Baluchistdn there are ancient 
lead mines at Sekran of considerable extent, but long deserted. In the 
PanjAb argentiferous galena occurs at Manikaru in the Kulu district. 
Lead mines and works were started a few years ago near Subathu in the 
Simla district, and mines have been for long worked by natives in Sirmur. ft 

Dye and Pigment.— The red oxide op lead or red lead is largely 
used as a pigment. It is made in certain parts of the country by exposing 
melting lead to a stream of air, and is also imported. It is not only largely 
employed for painting and decorating, but is also used for religious pur- 
poses oy the Hindus, who make marks with it on their idols, and on their 
money at certain seasons for good luck. Boulders may frequently be seen 
in the Himilaya marked with a patch of red lead, which is supposed to 
convert them into idols or objects of worship. All married Hindu women 
employ red lead as a paint for the forehead. 

The yellow chromate op lead or prori-wilayti, so called from its 
resemblance to the Hardwari peori, is imported from Europe. It is used in 
dyeing and as a pigment for all shades of yellow, from the palest primrose 
to deep orange chrome; and is also considerably employed in calico-printing, 
the colouring material being formed in the doth. The process employed 
is described by Orookes as follows ; “ 24 ots. of white sugar of lead (ace- 
tate) are dissolved in each gallon of water and thickened with 4A of gum. 
The solution is printed on the cloth which is then dried and passed for 
two minutes through a cold bath of bichromate of potash and common 
salt, containing 6 ozs. of bichromate of potash and 24 oxs. of salt to the 
gallon. The doth is finally well washed and dried/' By this means 
yellow chromate of lead is precipitated in the fibres of the cloth. By slightly 
varying the chemical process different shades are obtained, and the pro- 
cess is applicable to yarns as well as to cloth. 

The acetate and subacetate are occasionally employed as mordants 
and for the production of lakes, but the colours ootained are inferior, and 
are apt to blacken in the presence of sulphur. A lead mordant is, how- 
ever, in common use for fixing aniline purple and mauve. 

Nitrate or lead is employed in mixing murexide purple, and it, as well 
as the sulphate, may be used instead of the acetate for producing chro- 
mate of lead in cotton goods. 1 

Plumeite and flu if rate or soda are also occasionally similarly 
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Various nsos of Lead. 

Medicine.— The monoxide or litharge (PbO.), the carbonate, acetate, 
subacetate, nitrate, and iodide are officinal in the Indian Pharmacopoeia. 
All these salts, except the acetate, are employed externally only, as sedative 
and cooling astringents, in various skin diseases. The acetate is similarly 
used, but is also administered internally as an astringent and haemostatic. 
The properties and applications of the officinal salts are too well known to 
require further description. 

Preparations of lead have long been similarly employed, and valued in 
Indian medicine. Thus U. O Dutt states that the Sanskrit name for Galena 
— anjana — literally signifies " th» collyrium,” and was applied to the sub* 
stance, owing to the fact that it was considered the best medicine for the eyes. 
It is largely used at the present day as an application to the eyes, and is sup- 
posed to strengthen the sight, improve the appearance of theeyes, and pre- 
serve them from disease. In ophthalmia, blepharitis, and allied diseases of 
the conjunctiva it is prescribed m various preparations. U. O. Dutt describes 
two of these as follows : — (i) Galena is heated over a fire, cooled in a decoc- 
tion of the three myrobolans for seven times in succession, then rubbed up 
with human milk, (a) To one part of purified and melted lead, add an 
equal proportion of mercury and two parts of galena, rub them all together 
and reduce to powder. Now add camphor, equal in weight to one-tenth 
part of the mass, and mix intimately. ( Mat. Med., Hindus .) 

Metallic lead purified, by pouting the molten metal into the milky juice 
of Calotropis gigantea, is also employed in Sanskrit medicine. It is re- 
duced to powder by again melting it in an iron cup, adding to it one- 
fourth part of its weight of yavaksfidra (impure carbonate of potash) and 
powdered tamarind shells, and agitating with an iron rod till the mass 
is reduced to fine powder. The preparation thus produced consists of an 
impure carbonate of lead. It is supposed to be a valuable remedy in vari- 
ous forms of urinary disease. A lead probe is preferred for the application 
of collyria to the'evelids. 

Litharge is unknown in Sanskrit medicine, but is said by Amelia to be 
used by the 11 Tamools ” for the preparation of certain kdlimbus or plasters, 
and to be placed by the Arabs amongst their anodynes. 

Red lead is described in Sanskrit medicine as useful for external appli- 
cation in cases of eruptive skin diseases. It is applied in the form of an 
oil, or liniment, and mixed with black pepper and Dutler as an ointment. 

Domestic and Sacred.— The ordinary industrial uses of lead and its salts 
require no comment. The metal is comparatively little employed by the 
natives of India owing to its scarceness. Red lead is, as already stated, 
used to a considerable extent as a pigment for several religious purposes. 
Galena is employed not only as a medicinal application to the eyes, but 
also as a cosmetic in the place of antimony. It is also utilised to a con- 
siderable extent for glazing pottery. 

Trade. — No statistics can be given regarding the inland trade in lead, 
since it is not sufficiently important to be returned separately. The import 
trade from foreign countries is, however, considerable, having amounted, in 
the year under consideration, to 113,130 cwt., valued at 1*15,88,631. In 
addition Government imported 49^285 cwt., valued at £4,62, 535 - The 
trade has also increased very considerably during the past ten years. 
Thus, during the five years ending ;! 883-84, the imports (private) averaged 
70,758 cwt., valued at £10,05,196, ilrhile in a similar period ending 1888-89 
they averaged 100,236 cwt., valued At £12,63,241. This increase of about 
30,000 cwt. is believed to have been almost entirely caused by a development 
of the trade in lead sheeting for te*»chests, the imports of which have in- 
creased from 39.735 cwt * m 1883*44, to 66415 cwt. in 1888-80. The 
imports in the other descriptions enumerated in the trade returns, ess* pig, 
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ore, and various kinds of wrought lead other than sheeting for tea-chests, T RAPS , 
have remained comparatively steady. Imports. 

The imports on account of Government have increased from an average 
of 6,854 cwt., valued at £60,769 in the quinquennial period ending 1883-84, 
to 17,099 cwt., value R 1,98,320 in that ending 1888-89 (the figures of 
weight are defective, those of value accurate). Tne amount of the metal im- 
ported, however, fluctuates very erratically year by year, and consists 
almost entirely of pig lead for ordnance purposes. 

The greater pan of the general imports comes from the United King- j 
dom. Thus in the year under consideration the sources of supply were as j 
follows: — The United Kingdom, ^4,262 cwt. ; France, 15,788 cwt. 5 Italy,! 

2,111 cwt.; Belgium, 825 cwt. ; Ceylon, 97 cwt.; and other countries 47 j 
cwt. The shares of the seaboard presidencies and provinces in the imports j 
were— Bengal, 76,407 cwt.; Bombay, 30,023 cwt.; Sind, 3,415 cwt.; 1 ; 

Madras, 2,339 cwt., and Burma, 946 cwt. j 

Re-exports. — W ith the increase in imports a corresponding increase He-erperts. 
has taken place in the re-export trade, which is, however, very unimportant, j 155 
In the five years ending 18 3-84 it averaged 2,658 cwt., value £29,707, while, < 
in a similar period ending 1888-89, it averaged 3,962 cwt., value £39,136. ! 

Nearly the entire trade is in pig-lead. In 18S8-89, the whole re-export j 
amounted to 5,095 cwt., value £56,330, of which 1,612 cwt. went to Arabia ; | 

1,272 cwt. to Turkey in Asia ; 899 cwt. to China ; 690 to Persia, and un- ! 
important quantities toother countries. Nearly the entire export was from J 
Bombay. j 

LEATHER. j 156 

Leather consists of hides and skins of certain animals, separated from j 
fleshy and fatty mat ers and prepared by mean* of chemical agents in such >’ 
a way that they resist the influences to which they are naturally subject, j 
Skins in their fresh state art* tough, flexible, and apparently well "suited for 
clothing, &c. ; but on drying they become hard, horny, pervious to water, 
and finally putrid. These changes are prevented by the processes of the 
leather manufacturer, and at the same time the skin is rendered stronger, 
more impermeable to water, more supple and less likely to be affected by 
wear and tear. The final result of the processes ordinarily employed is a j 
chemical combination of certain constituents *he skin wVth tannin. Two) 
other processes are, however, occasionally follow d, by one of which * tawed 
leather ** is produced, through the action of .ninera! salts, by the other 
-# shamoyed leather ” is formed, in which the skins are combined with oils 
or fatty substances. 

Vem*— Charm*, ehamra, Hind. ; Tol, Tam. ; Kulit, baluiang , Malay.; 

Charm , Pirs. \ 

Reference*,— Sel. from Ret. Corf, of Jttd., R. fr A. Dr ft., I., Sj-ui ; ! 

Btden Powell, Pb. Prod., 156 ; Pb. Manuf., Ut-i36; Balfour , Cyclop, j 
7/., 69 J; Vre, Did. Indus., Arts and Mnnu., //., P36 ; Go tetter rs ; 

Bombay, IV., Peshawar, 140 ; ffoskiarpur, u3; Curd a spur, 6 r ; j 

Shakpur, 7 $ ; Settlement Rep,, Kohat, 177. j 

The Natives of India have long been acquainted with the methods used j 
in tanning though it is very doubtful if they hive ever made leather of supe- | 
rior quality. They employ for this purpose the hides of the buffalo, bullock, 
and cow, also the skins of goats and sheep. For an account of these the 
reader is referred to the article n Hides, pp. 24S-251 ; also to that on Skins, . 

Vol. VI. t , i 

The following note By Captain Uohn Stewart, R.A., on the methods j 
pursued at the Government Tannery, Cawnpore* may he reprinted from j 
the Records of thcGovernment of India, Revenue and Agricultural Depart- * 
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ment, as it gives a full and interesting account of the processes most Iikefv 
to give good results with Indian hides. 
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TANNING* 

Build 1 if os. — " The tanner* consists of a large building, in the floor of 
which are masonry pits puttered with chunam* The floor is on two levels 
The lower contains the beam-house and lime-pits, where the hair and flesh 
of hides are removed by the action of milk of lime ; also the bark-taps and 
9 spenders * where the bark is infused. The latter are large masonry pits 
with false bottoms of wood, through which the infusion drains off by plug- 
holes into a well adjoining, where a pump is fixed, and the liquors are 
raised and carried into the tan-pits on the higher level ; these are the pits 
in which the hides are “ tanned and they drain off into the spenders and 
taps on the lower level. 

''The Currier’s shop is a longtwostoried building : the lower story is 
furnished with currier’s beams, and scouring tables of stone, where the 
hides arc 11 shaved M and scoured preparatory to being oiled and M dub- 
bed. The upper story is for finishing the M currying ” process. It is fur- 
nished with wooden tables for setting out ana •• dubbing” the hides, 
which are hung up to dry or. battens suspended from the roof. There 
are hrrangements for hanging the hides on both stories. 

" Hides. — The hides and skins tanned and curried are — buffalo, bullock, 
and cow, and goat and sheep skin. 

* 4 Buffalo Hides are obtained from the slaughter markets of Cawnpore 
and adjacent towns and cities. They are either green, direct from the 
butcher, or dry-salted. They are best suited for tanning in the former con- 
dition, as the salt cure ot the North-Western Provinces is inferior and 
imperfect, absorbing so much moisture that in the damp heat hides are 
apt to rot ; while the dry heat of the climate so hardens and contracts the 
fibres of the skin that much labour is required to loosen the port's to receive 
the lime and tan. Great precamion, therefore, is necessar y in the selection 
of dry-salted hides, especially as native dealers lay on the khare « or salt 
very thick to gain weight. If the hides are fresh slaughtered and have 
been lightly cured, they soak down to a natural state in about two days, 
but if they are stale, that is, have been cured some months and are be- 
smeared with khijree> the tanner should reject them, for they will very likely 
decompose in the soak before becoming soft. Buffalo is the only available 
hide that will produce leather thick enough for harness work in this coun- 
try* but there is no doubt that much of the inferiority of country leather 
arises from the poorness of the skin of that beast. It is poorly fed, not 
generally cared for, and usually killed when too old to breed or give milk. 

The hide of the male buffalo is too coarse, and it gets such bad treat- 
ment in the plough or the cart that it is generally full of sores and goad- 
marks. In large towns there is a market for buffalo beef for the low caste 
and poorer Mussalman population, and also for grease, but the younger 
and better cattle are rarely slaughtered ; it is from these that the local tan- 
ners select their hides for the finer uses of harness, saddlery, and accoutre- 
ments. Many good hides are ruined by the butchers in M flaying/ 1 from 
inefficient arrangements in the slaughter-houses and from injudicious use 
of their tools. 

“ Bullock and Cow HiOKf are also procured green and dry-salted, 
but the same care is necessary in: selection. The animals slaughtered by 
the Commissariat Department art usually the best, but they are small ana 
unfit for any thick work. This class of hides is much exported to England 
and extensively used there for boot and shoe upper leather, for which it is 
much esteemed. In the English market there is great objection to North- 
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West cared hides. Patna, Dacca, and Durbungah cures, though the hides 
are not in themselves superior, are far preferred. The finest hides of this 
description are those killed at Agra, Delhi, and Meerut. Much damage 
is done to the hides by branding on the butts and shoulders* 

•♦Goat and Sheaf Skins are always obtained green from the local 
market ; goat skins are generally very good ; sheep are poor and smalL 

MATERIALS USED IN TANNING, k c. 

“ Lime is brought into Cawnpore, chiefly from the Banda District, and 
is used for loosening the hair and flesh of hides and killing the grease. It 
should be taken in lump, unslaked. 

44 Babul bark is obtained locally, the wood being extensively used for 
firing. The bark season extends from January to June, that is, the spring 
of the year, when the sap is upon the trees ; from six to ten-year old trees are 
the best for bark. The bark should be peeled from the trees immediately 
after they are cut down. The natives are rather careless in this particular, 
and greatly injure the bark, for, to get it separated from the wood, they beat 
it with woixlen mallets, and gash it about to get it loose ; they then peel it off 
by hand ; each gash is a wound in the bark through which the tannin es- 
capes. In England a peeling iron is used, and long strips of bark are 
taken off without any beating, but of course this must be done before the 
sap has dried. The tannin is contained in the white or inner stratum of 
the bark. The tannin is stronger in babul than in oak bark, but the quality 
is not considered so good. 

44 Experiments tried lately in England by Professor Abel, the Chemist 
to the War Department, proved babul to have keeping qualities quite 
equal to oak bark, if not superior ; it is thus a valuable tanning agent. 
But it has more colouring matter, that is, it gives a reddish liquor, and this 
is somewhat against it, but a great advantage is found from mixing with 
it, hurr t or bahatra (the myrobalan of commerce— the dried fruit of Termi- 
oalia Chebula,), which is plentiful in the market, and is used extensively as 
a dye. The liquor from the burr , or hurra , is a powerful tan, and though 
it is' not reported to be of a Quality that would make good leather of itself, 
it is highly esteemed in England to mix with other tanning agents, owing to 
the bright colour it imparts, and herein :ts usefulness in combination 
with babul , The burr is a product of the f 1 est, and is very common, but 
the natives of Cawnpore use it only as a d\* Sumach is another tanking 
substance, which has been used in small quantities at this tannery, but only 
for finishing and imparting colour. It is imported from England and » 
therefore very expensive. 

<4 Cutch is a very powerful astringent and rich in tannin. It is the 
inspissated juice of Acacia Catechu (the hhair of the forests), and is used 
by the natives as a dye and is also eaten with ; its tannin is three or 
four times stronger than that of oak, but of p<xir quality 5 the leather made 
of it is of dark colour and docs not last well, but tans so quicklv and there- 
fore so cheaply, that it is used extensively in England : such leather is 
believed to be unsuited for wear in this climate. At Cawnpore the Cutch 
is employed only for darkening colour when that is required. 

44 vivt-Dttt' is the pod of a shrub that is a nitive ot South America, but 
grows w’ell in the Madras and Bombay Presidencies; it is called the 
Cfitsalpinia coriaria. The pod is exported from Bombay to England, but 
in small quantities. The tannin is strong and considered good for mixing 
with barks. The shrub% were grown at Caw npore from seed and a planta- 
tion of about 6,000 or 7,000 trees is doing well. The barks of Sal. A&nua, 
and Amultas are known to contain tannin, and experiments are being 
carried out wifh them. (For a complete rtsumj of available information 
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regarding Indian tans the reader is referred to the article on * Tuning 
materials, Vol. VI.) 

* The only oil used for currying is cod -oil ; it is obtained from England, 
and is the best known for the purpose. Indian fish-oil would answer, if 
more carefully extracted. Mutton or goat tallow is used either alone or 
mixed with cod-oil | in the latter state, it is called “ dubbing.* 9 which is 
applied to all leather intended for harness straps, or like pliable purposes. 
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" Native tanners and curriers are all of the ( ha mar caste ; the former are 
Runghias , a trade class of that caste ; such labour is very plentiful about 
Cawnpore. The wages vary from R $ to R9 per mensem according to skill. 

The hide when received green is only washed and put into a pit of 
milk of lime, but if it has been salted and dried out, it has to be soaked in 
soft water before it can go into lime. It is often so hard dried that it will 
not soak down, and heavy fulling stocks are required to break it down and 
soften it ready for the liming process. 

" The hides are first put into weak lime and then into stronger, until the 
hair is lrosened and the skin 4 plumped * up; they are then placed over 
tanner’s beams made of cast iron and convex, so that a two-handled, blunt, 
concave knife can be worked over them to push off the hair. When this 
has been accomplished, the hide is turned over on the same beam, and the 
flesh and fat which was left on and has now become loosened by the action 
of the lime, is shaved off by means of a two-handled, concave, fleshing knife, 
which has sharpened edge, and takes off a greater or less shaving as 
required. Some dexterity is needed in this work, as a slip of the knife 
may shave too deep and cut into the hide. The most skilled banners are 
employed in this, and called 4 beamsmen.’ 

44 'lhere is great diversity of opinion in the trade as to the use of lime. 
It is generally allowed that it is gn evil but a necessary one; it is not good 
for leather, but the hair and flesh must be removed, and there is no safer 
way of doing so. In the French and in some of the American tanneries 
the hair is removed by sweating the hides and producing partial decom- 
position, but this would be too dangerous in a climate like that of India. 

«• Lime being an evil, it becomes necessary, after it has done its work, to 
rapidly obliterate all traces of it in the texture of the hide, and this forms 
the second process of the tanning and is called •bating* Sole leather 
does not require this process, but for all harness and dress leather and for 
every soft purpose it is essential- The hides after being unhaired, fleshed, 
and 'washed, are thrown into a pit called a 'crainerMn which bran and 
water have been allowed to ferment ; the acid tnus produced removes the 
lime from the texture of the skin and loosens and distends the pores, so that 
they are cleaned of every foreign substance and brought into a state highly 
sensitive to the action of tannic acid. 

« Much caution is needed in India in the management of grainers, for if 
the hidci arc left a few minutes too long, the acid dissolves tne gelatinous 
materials, the action being quicker than in England owing to the higher 
temperature. 

44 Bran being sometimes expansive, the ammonia from pigeon or hen 
dung has been tried with some success ; this is a usual grainer hi England, 
but there have been difficulties irt collecting sufficient quantities of it at 
Cawnpore, and even when procured, it is often so full of extraneous sub- 
stances that bran is preferable. * 

M The native tanners of Cawnpore use a grainer of stale fermenting tan 
liquor, and this is so inexpensive that it is used for all heavy leather in the 
Government tannery. It is notable that the French use srafe rotten liquors 
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to bring down or soften their skins, and they are most successful in their 
soft pliable leathers. 

M Weak solutions of sulphuric acid have been tried, to plump up the 
skins s but the acid is expensive, and all the above mentioned trainers give 
more or less the same result. An experienced tanner can tell bv feeling 
the hides whether they have been brought down enough, and are fit for the 
next process, which is the tannine proper. 

** After the process of bating has been gone through and before being 
taken to the tan pits the hides are once more put on tne beam, and all dirt, 
short hairs, &c. t removed. A new and recently patented process of bating 
is being tried in the Harness and Saddlery Factory at Cawnpore. The 
process consists simply of using carbonic acid gas to swell the hides and 
get rid of lime and greases by chemical action. The gas is generated in 
the usual way from whiting and sulphuric acid ; ana is introduced into a 
pit where the hides and skins are in water. After an hour or an hour and 
a half, the chemical action separates and deposits the lime, and the greases 
come out in the form of soap ; and by scudding the hide over a beam, all 
the impurities are dissipated, and the hide is far better prepared for the 
tan yard than by any of the old processes. 

••Babul bark is broken and ground in a bark mill with breakers. The 
latter breaks the fibres of the bark, and the mill crushes and grinds it, thus 
rendering it easy of infusion in cold water and facilitating the extraction of 
tannin. Three milts with breakers are used at Cawnpore for this purpose, 
which are driven by a powerful steam engine. 

•* Myrobalans are ground and crushed in a disintegrator which is speci- 
ally made lor the purpose. 

•* First infusions are made in the bark-taps above described, with fresh 
cold water. Soft water is of course the best both for this and for soaking 
hides in during the first stages in the beam house, but water should be 
free of lime even for the tanning process. 

•* English tanners w-ho produce cheap articles infuse with hot water ; but 
this is not considered good as it extracts too much of the colouring and 
other earthy matters, and hastens the development of gallic add which is 
injurious to the liquors. . . 

•* After a pit ot bark has given off a liquur, the half-spent material is cast 
over into one of the spenders, w’here afterwai 'v? another half-spent liquor is 
put on it, the mixture being freshened up a^d so on till the bark is quite 
spent, when it is thrown out. The liquors are continually worked over and 
over again to spend the bark. 

** The hides are first put into the oldest or weakest liquor. In the state 
m which they come from the grainer they should not be subjected to the 
too sudden action ot tannin ; they are therefore continually handled or taken 
in and out of the pits. The pits are called * handle rs.' For the first 
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month the hides are handled daily, then gradually allowed to remain 
and longer till they arc fit for the next stage, which is called dusting. The 
pits are called •dusters.’ T,he hides are put into a strorger liquor with 
some finely ground bark thrown in betw een each layer of four or five hides, 
to keep the strength of the liquor up as tin* hides suck in the tannm. 

•• In the dusters, the hides are taken up weekly, and then fortnightly, 
when new liquors are supplied and fresh bark added. 

M The dusting goes on 1 ^ three or four months, and then the hides are 
ready for laying away. The pits are now called * layers, and the hides are 
put mto a hew strong liquor, with quantities of fine bark between eacn. 
In these pits they lie for a month or two at a time absorbing the tannm. 
The half spent Jiquor from la\ers, du&tcrs, and handler# are always drain- 
ed oft on to the top of the spenders, and these after being freshened up are 
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brought up again by mean* of the pump 5 thus they are kept moving, 
which is very important, as it retards the formation of gallic acid which is 
injurious to the tannin, and which is but too apt to form in hot weather. 

44 Babul bark and myrobalans are infused together, and the addition of 
the latter adds great strength, and takes away from the deep colour of the 
liquors. 

44 The hides are kept three or four months in layers, and by that time in 
general the tannin has penetrated right through them, and they are tanned. 
Buffalo hides take from nine months to a year from first to last according 
to weight and substance; cow hides are tanned in from four to six months; 
sheep and goat skins are done in tubs, and take from a month to two 
months. 


44 The climate of India is favourable to the penetration and combination 
of tannin with the gelatine of hides. The chief danger to be guarded 
against is the fretting of liquor and production of gallic acid, a compound 
more readily produced in Indian Tanning owing to the atmospheric heat. 

44 After the hides are tanned, they can be dried and stored, but in this 
country they are apt to dry so hard, and to darken so much by the action 
of light and air that it is thought best to curry them at once, especially for 
harness work or dress leather. For sole leather or crop hides no currying 
is required, but they are struck, that is, pressed down and rolled, and then 
stored. 
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44 Native tanners carry out the liming process very much like that de- 
scribed ; they, however, rather overlime the hides according to English 
ideas. Their grainer is very effectual as far as softening the skins ; they 
then nnse out all moisture, and, while the pores are yet opened, they work 
the hides in liquor, and afterwards sew the hide up into a bag having 
one end open. This bag is filled with finely poundtd bark and hung up 
over a pit from which liquor is ladled into the bag, and there a very 
strong infusion is formed which percolates through the pores of the hide. 
This tannin therefore goes right through the hide, but it has not time to 
make the chemical combination, which is considered so essential for the 
leather. Native tanning does not occupy more than a week. 
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CURRYING. 

44 For harness and all dressing purposes, the currying is a most necessary 
and important process. By tanning, the hide has become leather, but it is 
not fit for use without currying. This consists of a number of manipula* 
tions, stoning, shaving, scouring, oiling, reshaving or flattening, setting, 
resetting, dubbing and finishing. 

44 For ordinary harness leather a buffalo hide, as it comes from the tan 
pits, is hung up till it is half dry, when it is stoned out with a rough stone 
on a flat table, to straighten it as much as possible. 

44 It is then thrown over a currier's beam, an upright thick plank faced 
with Lignum vitm. This is the beam board for shaving on. The hide is 
smoothed down the board, and the currier, with a two-handled shaving 
knife, having a turned edge, takes off the outer flesh and inequalities from 
the flesh side, in fact, levels the hide as nearly as he can ao so, having 
regard to economy in not wasting leather. The object of this shaving is to 
get the hide to lie flat on a table, so that the scouring stones and sleepers 
may touch each part of the surface with equal pressure and thus thoroughly 
clean it, as well as press out all dirt and bloom /or earthy deposit from the 
bark that remains in the tissue. 

44 The preparation and use of the currier's shaving knife requires skilled 
men, each man sharpens and turns ttye edge of his own knite. He first 
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are then put into water, rubbed with pieces of rough potsherd, which 1 native 
completely removes the hair, &c*, and again washed. When forty skin? \ LEATHER, 
have been prepared thus far they are together put into a great earthen < 
cauldron or nond % along with barley- meal 0 seers, salt 2§ seers, and water { 
is poured on. They arc left to soak in this for four days, then 2 seers of ban- j 
hath (coarse catechu) are added. The soaking is continued for four or fivt* j 
days longer, alter which the skins are taken out and again scraped with an 1 
iron khurpa or scraper. They are again soaked in a n&nd with 7 seers of j 
barley-meal and 3 seers of salt dissolved in fresh water, for a period of three j 
to four days. The process of dyeing is now performed bv soaking the skins j 
for three or four days in solutions prepared as follows : — Four «.-eers :.f lac pre j 
boiled in water with 2 chittacks of sajji (coarse soda) and two chittacks of the ! 
bark of the lodar tree (Symplocos ? crataegoides, Ham.). From this solution j 
the skins are removed to an infusion of the bark of amaltas (Cassia Fistula) i 
and allowed to soak for three or four days ; they are then removed and the 
colour fixed by rubbing the skins with powdered salt The cost of pre- 
paring 40 red skins is R 12-9-6.” The leather thus prepared is employed 
in the manufacture of belts, ornamental native shoes, saddlerv, jfcc., for an 
account of which the reader is referred to works on Indian Manufactures 1 
and Art Industries. ! 

A soft leather of very fine quality is prepared to a small extent in Guj- | 
rat, for the purpose of covering the easy chairs known as “ Gujrat ” chairs. \ 

It is probably manufactured bv a more or less satisfactory imitation of the j 
European process of softening* dveing, and polishing leather* j 

English leather, manufactured and unmanfactured, is largely imported, i 
as are Russia leather and several ornamental leathers from Afghanistan, j 

Trade. — The following passage occurs in the Review of the Inland : TRADE. 
Trade of India for t 83 S- 8 (, : Having regard to the consumption of so 

large a population as that of India, the inland trade in leather manufac- ! Internal, 
tures, valued at 83 lakhs of rupees in 1888-89, seems altogether dispropor- , 213 

tionately small. The apparent discrepancy is, however, readily accounted ! 
for by the communal institutions of the people. Each village has its own , 
workers in leather, who are also, to a large extent, their ow n tanners ; and it ! 
is part of theii recognised duties to keep their patrons in boots, and to cure 
and make up the hides required for the ? 'V.hern buck is made for imga- 
tion. The needs of the agricultural popul >n being thus locally supplied, * 
without the intervention ot traders, the tram is practically restricted to the 1 
demands of the city classes and the requirements of the army. 

44 There are several large towns which enjoy a special reputation in the I 
leather goods trade. Delhi, Agra, Lucknow, Benares, Patna. Poona, &c., 
are manufacturing, collecting, and distributing centres for native shoes. . 

Cawnpore, the seat of a large Goverrment leather factory* is noted for its ! 
harness, saddlery, and European Loots, i alcutta supplies the c ; ties of ,■ 

Bengal with shoes in the European style, which have supplanted those of j 
old fashion m the Eastern Provinces.” Mr. O'Oonor (Statistical Tables \ 
for British India , 1888-#?) states that 4S tanneries a r e returned in all, of ' 
which 30 are in Madras, 1 1 in Sind, 3 in Calcutta, 2 in Cawnpcre, and 2 , 
in Bangalore. The estimated value of the outturn as far as known, from , 
these concerns in the same period was K >4.09,893- The 15 principal 
tanneries employed an average daily number of 2.22 4 men, out of w hich one 
Boot Factory in'Cawnpt, employed 1,388. A r* ■ iew of the Rail and River- 
to>rne Provincial Trade Returns for the same year show s that the total quan- 
tity of manufactured leather thus transported amounted to 71.768 maunds, 
valued at £82,72,625, Of this amount Calcutta exported 14,137 maunds, 
of the considerable value of R 29.97,044 ; the North-West Provinces exported 
a much larger quantity, 20,237 maunds, but of markedly less proportionate ; 
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value. R 19,22,515, Similarly, the exports from the Panjdb are seen to be 
wrge, 17,928 maunds, and again of considerably lesy proportionate value 
than those from Calcutta, amounting only to R 10,03,968. Following on 
these were Bombay Town, Bengal, Sind, Madras Seaports, Bombay, 
Karachi, Madras, Mysore, Riiputana and Central India, tne Central Pro- 
vinces, the Nizam *s Territory, Berar, and Assam, named in order of im- 
portance. 

The largest importing provinces was Bengal, with 24,537 maunds, valued 
ft R 3 ”> 25 *° 89 > followed by Calcutta town with 11 703 maunds, value 
2 io,86 a o?4. t Next in order of importance were the North- West Provinces 
and Oudh with 8,390 maunds, value R7.85.971, the PaniAb witr nearly the 
same amount, then Smd, Bombay, R*jputana and Central India, the 
Central Provinces, Madras Seaports, Bombay Town, the Nizam's Territory, 
Assam, Berar, Madras, Karachi, and Mysore with much smaller quantities. 

Coasting Tradr. — The trade in foreign leather is not recorded, appa- 
rently because it is too unimportant to he worthy of notice. In Indian 
leather, the average imports value somewhat less than a lakh of rupees, 
and consist chiefly of unmanufactured leather, transhipped from Bengal 
and Madras to Burma. The average imports of boots and shoes (Indian) 
are 1} lakhs of rupees, and chiefly comprise supplies from Bengal to Burma. 

Foreign Trade. — During the past ten yesrs the imporrs of Foreign 
leather show a marked increase, notwithstanding the development in the 
home manufacture of articles for European use from country* leather. 
Thus during the five years ending 1879-80 and that ending 1688-89 the 
imports were — 


( " ~~ 

1 

i 

1 R 75- 1880. j 

» 884-1889. j 

| 

1 

1 

Cwt. 

1 

K i 

Cwt. 

K 

j Unwrought Leather . 

740 

1 

1,01,865 

>. 5»4 

*» 4«.873 

, Leather Manufacture* 


i 

8,oi,iio ( 

... 

12.09,173 

Total 

| V.oi.y 75 ; 

M.5M46 j 


The principal market from which both unwrought and manufactured 
leather is imported is the United Kingdom. For example, in the last year 
for which statistics are available, 1888-80, out of a total value of 16$ lakhs 
of rupees, over 15 lakhs represented the imports from the United Kingdom. 
Small quantities are also obtained from the Straits Settlements, France, 
Australia, Austria, Germany, Belgium, Ceylon, and other countries. A 
large proportion of the leather manufacture*^ lakhs of rupees in value in 
1888-89) consists of Saddlery and Harness. The distribution of the imports 
in 8881-89 was as follows 




Un wrought. 

Saddlery and 
Harness. 

Manufactures, 
other sorts. 

Bengal 

UkhsR 

119 

3’49 

•84 

Bombay 

• • It 

i*07 

3'33 

5**7 

Sind 

* • 9* 

•06 

*3* 

*21 

Madras 

• • *. 


* ’3* 

■*5 

Burma » 

* • 1* 

'48 

'44 

*9 


Total Lakhs R 

37 

M 

5*93 * 

7*06 
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The imports in 1889*90 (details not given) were valued at 18*48 lakhs of 1 TRADE, 
rupees, against i6'6o in 1888-89. The figures of trade here quoted are ex- I Imports, 
elusive of those of boots and shoes, the imports of which average about ! 

12 lakhs rupees. The United Kingdom is the largest supplier of these, and ■ 

Bengal and Bombay take by far the greatest share between them. j 

Frontier Trade. — The imports from across the frontier average 1*20 i Frontier, 
lakhs of rupees. The average exports are about R2? lakhs (chiefly manu- [ 210 

factured leather) : the trade is mainly between K/ibuI and the Panjdb. j 

The Re-export trade is small and unimportant. The average for the \ Bo-export, 
five years ending 1883-84 was 25 cwt. of unwrought leather, valued at) 2 lJ 
R 14,566, and manufactured leather, value R 30,610. During the past five « 
years the average in both cases was smaller, vlt., 21 cwt. of unwrought ; 
leather, valued at £2,721, and manufactured, valued at R 19,023. 1 he re-ex- < 

port trade is principally between Bombay and the United Kingdom. j 

Exports op Indian Leather.— T he exports of unwrought leather- Exports - 
have slightly increased in quantity but diminished in value during the period ■ Indian, 
under consideration ; the exports of manufactures have slightly increased in '< 2Io 
value. Thus, in the five years ending 1883-84, the average was 184 cwt. of ' 
unwrought leather, value, R 14 566, and manufactures the value of j 
K22,295, while during a similar period ending 1888-89, the average was j 
291 cwt,, value R 14.382, of unwfuught leather, and the manufactured article ; 
to the value of R 26,368. In the above statistics a small quantity of sad- j 
tilery and harness, annually exporte 1 as Government stures to Aden, have j 
not been included. In 1888-89 the value of this amounted to only Ri 19. 1 
In conclusion it maybe noticed that the above figures show a steady in- ( 
crease in the amount of leather imported from Europe, notwithstanding the | 
concurrent development of the Indian tanning industry. Also, that the 
amount of unwrought leather imported has increased in a higher ratio than 
the amount of leather manufactures thus shewing a development in the 
demand for European leather, presumably intended to be manufactured in 
this country. 


LEBIDIEROPSIS, M*dl\Arg. ; Gen. PL, ///., 268. 

A genus of Eophorbiace.* reduced in the O'nfra. Planlirim to Cleistan- 
thns, Hook. /. 

Lebidieropsis orbicularis, MutlUArg . , Euphorbiaceje. 

This species is reduced to Cleistaathus collmus, Btnih in the Flora of 
British India, V., 274. Sir J, D. Hooker, however, icir.arks that “the 
genus Lebidieropsis should prohibly be restored ; the globose seeds differ 
wholly from those of any other Clcistanthas.*' When the description of the 
genus CleisUnthu 9 was written in Vol. II. of this work, this species was 
inadvertently omitted, all the economic information ie girding the plant in India 
being described hy Beddome, Gamble, Brandis, and others under Lebi- 
dieroptta. T he description may, theiefore, for the purposes of this work, be 
given here. 

Sjrn. — Bridvua coli ins, Hook f 09 Am.: Amanov collina, Basil . ; 

LfBIDt EROPS 1 S COLLINA, M urU Arg . ; ClUVTIA COLLINA, Roxb. ; C. 

RRTUSA and PATULS Wight*: AnOKACHNE OR81CUL ATA, Roth.; A. 

Cadishan, Roxb. Kmblica Palasis, Ham 

Vtm.’~~Garrar, g*r„>i, Hind.; Karada, Uriyaj Varasu, pas,jfasu, tar. 

chutrr.Koi*. ; KargMi, SsntaL; Ohara, Berar ; Ktrgali, Kharwar ; 

Ganari , C. P.^ (J atari , M\R. ; HWiivn, wAdatha^marum, 

Tam. ; Korsi, trodesha, kadishrn, burst, koricha , Tel. j Madara, Sing. 

Reference*.— Roxb., Ft. fnd Ed. C.B.C., 704 . Brandis, For. Fi., 450 ; 

Beddome, For . Man., 90S, t. Gamble, Man. Timb., 3S& ; Thieaites, 
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A useful wood for Turning. 

En. Ceylon PL, 280 ; Drury, U. PL, 276 1 Campbell , Be, Prod ♦ Ckutia 
Nagpur, No. 7 $43 i For. Ad . Rep, Ch . Nagpur , 1&S5, 6 , 34. 

Habitat.— A small deciduous tree, met with in theory hills of various 
parts of India ; extending from Simla eastwards to Behar, and southward 
to Central India and the Deccan ; rare in Ceylon. 

Medicine.— Roxburgh writes, “ The bark or outer crust of the capsule 
is reported to be exceedingly poisonous." The Rev. Mr. Campbell re- 
ports that the prui r and bark are employed in Chutia Nigpur to poison 
fish, and that the latter is also considered a useful application in cutaneous 
diseases. For severe headache, the head and upper part of the body are 
bathed in water in which the leaves have been steeped. 

Structure of the Wood. — Red, tough, moderately hard to hard, close 
and even grained, warps in seasoning; heart-wood dark redi sapwood small, 
lighter coloured ; weight 54 to 55ft per cubic ft>ot. It resembles the wood 
of Eugenia opercnlata, and is almost identical with that of Flacourtia Ram- 
ontchi [Gamble). Bed dome states that it is much used in India, and since 
it coppices well and is procurable in great abundance, it may be specially 
recommended where fuel is required in the more tropical parts of the 
country. It has also been described as a useful wood for turning. 

Ledebouria hyacinthoides, Roth.; see Sdlla byacinthoides, Linn.; 

[ Vol. VI. 

LEEA, Linn. ; Gen. PL, /., 3#S, 999. 

A genus of small trees, shrub, or herbs, belonging to the Natural Order 
AmHUDLI, which comprises about 25 species; most abundant in the tropics of 
Asia and Africa. Of these 15 arc recognised by the Flora of British India as 
indigenous to this country. 

Leeaaspera, Wall.; FI Br . Ind I., 66$; Ampelidejc. 

Syn. — ? L. herbaCBA, Wall. Cat., 6829 and 6624 £ & G (in part) under 
L. Stafhylra. 

Vern.— KumAla, N.-W. PT; KumAli, kurmili , Kumaon ; Jiolma , Pb. ; 
Thakya-nway-than, Burm. 

Reference*.— Brandii, For. FI., 102; Kur», For. FI. Burm., I., 281 ; 
Gamble, Man. Titnb., 93 ; Stewart, Pb. PL, 35 ; Atkinson, Him. Dist ., 
307 ; Ei. Prod., N.-W. P., Pt. V., 93; Indian Forester, X., 32$; Agri 
Hort. Soc . of Ind. : — Joum. (Old Series), XIII. , 300 ; Gazetteers : — My- 
sore fir Coorg, I., 58; Bombay, XV., 431 ; N.-W. P., IV., hex. 

Habitat. — A herb or small shrub of the Western Tropical Him i lay a 
from Jamu to Nepdl, ascending to 6,000 feet ; also met with in Oudh and 
Western India from Khand^sh to the Konkan. According to Kurz, it is 
common in the mixed forests all over Pegu, up to a, 000 feet. 

Food.— Produces a small, black, succulent fruit, about the size of a 
black currant, which is pleasant to the taste, and is eaten by the Natives. 

| L. crispa, Willd. / FI. Br. Ind , I., 66$. 

f S^l. — LtEA PINNata, Andr. 

VtrtL—Ban-chdlit t, Bkno. ; Nalugu, MALAY, j Kaletthein, haphet-theing, 
Burm . 

Reference*.— Bomb., FI. Ind., Ed. C.B.C., 220 ; Kura, For. Ft. Burm.,!., 
980 ; For. Rep. Pegu, App. C., in; Gamble, Man, Timb 93 * Dymo*k, 
Mat. Med. W. Ind., ind ltd., r&7 ; Pharmacog . Indua, /., 365; Ga*rt~ 
teer . Bomb., XV., Pt. /., 430 ; Agri.-Hort Soc. of Ind. r~Transa<Uons, 
VI/., S3 1 journals (Old Series), VI , 38 ; IX„ 4U. 

Habitat.— A tall shrubby perennial, met with in the Sikkim Himalaya 
and Khisia mountains, from i.ooo to 4,000 feet: also in Sylhet, Assam, 
Chittagong, the Konkan, Pegu, and Martaban. 

Medicine.— The Rev. J. Long states (Agri.* Hort. Soc. of Ind. your* 
nal , IX.), that the leave* when bruised are employed in Bengal as an 
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application to wounds. Dymock, in his description of L. macrophylla, 
xoxb* 9 writes, " The tubers of L. crispa, Willd., are also used as a remedy 
for guinea- worm, and are said to be more efficient than those of L. macro- 
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Leea hirta, Roxb. ; Fl. Br. Ind 668 . 

Synu— L. scabs a, Steud . 

VenL — Kdkjanghd , Hind,, B«ng. j Sura Pddi, Tkl./ Nagamauk, ndgd - 
mauk, BuitM.; Kdkajanghd , kdkdngah , Sans. 

References.— ifojrfc., FI* Ind., Ed.'C.B C., 220 ; Kura, Far. FI. Burm I., 
28 1 ; For. Rep. IVfw, App . C., iv ; Gamble , Man. timb 03 ; Elliot , Ft. 
Andhr /70; U. C. Dull, Hind. Mat . Med., 301 ; Pharmacog. Indica , 
/., 36s ; Campbell , Re. Prod. Chutia Nagpur, No. 8136. 

Habitat. — A shrubby perennial, met with in the Sikkim Himalaya, 
Assam, Sylhet, the Khdsia mountains, Eastern Bengal, Chittagong, Pegu, 
and the Andaman Islands. The Rev. A Campbell reports having found 
it also on Pansnath Hill in Behar. 

Medicine. — The authors of the Pharmacograph’a Indira write, "Leea 
hirta, Roxb. {Kokdjangha ) is also used medicinally, ” but they neither give 
an account of its properties, nor state in what part of the country it is uti- 
lised. No information on the subject appears to be obtainable from the 
works of other Indian writers; but it may be safe to assume that in this, 
as in ether species of Leea, the iuders and stems are probably astringent j 
and mucilaginous. 

L. macrophyUa, Roxb . ; FI. Br. Ind., /., 664 ; Wight) Ic ., /. 1154. 

Syn. — L kba lati folia, Griff. ; L. si m flic 1 folia, Griff. 

Vern Samudraca, dholsamudra , Hind. ; Dholsamudra , Bing.; Hatkan% ; 

Santal; Dtnda, Bomb.; Dtnda , Mak. ; Kya-bet-gyi , kyah-pket-kyx , 
Burm. ; Dkolasamudrihd , Sans. 

References. — Roxb., FI. Ind., Ed. C.B.C., 2rg ; Griff., Ic. PI. Asiat <*5, 
f. 1 ; Brandis, Far. FI., 102 , Kura , Far. Fl Burm., /., 278 ; For. Rep. 
Pegu % App. C iv. : Gamble, Man . Timb., 03 ; Da't. & Gibs , Bomb. Ft., 
41 ; Pharmacog. Indica, /., 364; t 7 . C Putt, Mat. Med. Hind., , 
Dymock. Mat. Med . B r . Ind., 2nd. Fd., 187 ; Drury, V. PI., 276 : Lisboa, 
V. PI. Bomb., 1$T, 2Q0 ; Campbell, Ec Pr<*i. Chu'u 1 Nagpur, No. t?JO ; 
Mason, Burma and its People, fetf, m 4 » ; Works of Sir W. 7o*u>i, V , g2 ; 
Agri -Hart. Soc . oj Ind., Transaetir *• VII., S3 ; Gametteer\ — Bombay, 
XV., Pt. /., 430/ N.-W. P., IV., Ixx. 

Habitat.— -A large Herbaceous perennial found throughout the hotter 
parts of India, from the Tropical Himalaya as far west as Kumaon, to 
Bengal, Assam, and Tcnassenm ; also met with in Western India. 

Dye.— Roxburgh writes, M The root promises to yield a colour fit for 
dyeing,*’ but he does not state whether that remark is the result of personal 
observation, nor for w'hat reasons he was led to make it. The tubers are 
of a deep red colour and very mucilaginous, but no record exists of their 
ever having been utilised for dye-producing purposes. 

Medicine. — Roxburgh says that the root is astringent and a reputed 
remedy for ring-worm, and Dymock adds that it i- employed in the cure 
of guinea-worm, and when pounded is applied to obstinate sores to pro- 
mote cicatrization The Rev. A. Campbell reports that in Chutia Nagpur, 
it is supposed to have anodyne properties, be mg applied externally to allay 
pain. Mason mentions die plant, and state- :hat it is sometimes culti- 
vated in Burma for the astringent properties of it? roots, the Burmans 
using it as an application to wounds to stop the effusion of bloody 

Food— The leaves w^erc used as an article of food in the NAsik dis- 
trict during the famine of 1877-78. Lisboa states that, cooked as a vegc- 
table, they art; regularly eaten in the Konkan. 
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Sacred Una.— Lisbon writes, “ The large Luvtsof this plant are urcd 
as platters for food every Monday daring tne month of Shravam.” 

Leea robusta, Roxb. ; Ft. Br. Ind., /., 667. 

Sja. — Leea aSprra, Wall. Cal., tSiginpart; L. com pactt floe k, Kura- 
Veril. — H ttramaJa, katkon, SanteLs GaDtti, Nepali Panton., Lkpcha - 
Gino, Goa ; root ^ratankia, Port, at Goa. * 

References — Roxb., FL Ind , Kd, C.B.C., 220 ; Kurt, in Jour* As . Sot. 
Ben#., t$73, IF, 6$; On mbit, Man. Timb., 93 ; Dymock, Mat. Med . JK 
ind„ 2nd EtL % 1S6 ; Atkinson, Him . J07 ; Campbell t Ec, 

CAulta Nntrpur, No. ?$$J. 

Habitat. — A large robust shrub, native of the Sikkim Himalaya .and 
Khisia mountains, at altitudes of 1,000 to 5,000 feet ; also Martaban, the 
Northern Circars, and Western India, 

Medicine. — Dymock writes, "The root of this Leea, which is a com- 
mon undershrub in jungles in the Goa territory, is called ratanhia by the 
Portuguese, and is much used in diarrhoea and chronic dysentery.** In the 
more recent Fharmacngraphii Indica, however, the same information is 
given regarding L. sambucina, \Villd. t and no mention is made of L. ro- 
busta. ft may, therefore, be presumed that the above remarks by Dr. 
Dymock were inadvertentl) applied by him in his earlier work to the 
wrong species. 

Campbell says that in Chutia Nagpur the soft and fleshy root is 
applied externally .as .in anodyne, and is also gi\en to cattle for diarrhcEa. 

Structure of the Wood. — *\L»derately hard; the stems are used for 
fencing, for stakes, and for building temporary huts (Gamble)* 

Domestic. — The drj stems are sometimes used as torches. 

[ /, 

L. sambucina, WiUd.; FI. Br. Ind., /., 666 ; Wight, It., 78 ; Jll. f 

Syn. — L kea .vqcata, Wall. (»,.•>/ of DC.); L. ACUMINATA, Wall.,- L. 
GIGANTRA, Griff. ; L. L. 4 HA. Wall.,- I.. OTTILIS, VC. ; L.. ? VAR. SAN- 
Guinka. Wall.; la. StsPHvlka, Roxb . ,• AguiLif i\ s vm mucin a, Linn. • 
A. OITILIS. Git-ln.; CalLbfcKTIA NALUUU, DC. . Gl>Sr<»NfA NALUGU, 
Spreng. ; Ottilis zkylanica, Gctrtn. ; Sr Af*H YLEA indica, Burnt. 

Vcm —Kurkur*)ihiea, Ili\l)„ Brno, ; Dino , (iOA ; Karkani , Mar.; An - 
kados, ankado.a, Tsl.; Nalugu, Malay.; KaUt , ndga-mouk, Bukm.; 
Bur*la-gas*t Sing. 

References. — Roxb. , FI. Ed C.B.C., S2i ,- Griff., Notul., IV., 697 ; 

Brandi y, Fur. FI., 102 ; Kurt, For . F! . Burn:., I., jjq ; in Jour a As. 
Sac. Bene., M7J, II. % 6$. 66: Gamble, Matt. rimb.,o'S : Thtoaites, hn. 
Ceylon Pi . , 64 ; DaU. & B >mb. FL, 4* ; A ?A«vrfr, HM. Mai., If. , 43 , 
I.26 ; hi li> it. Flora A *uihr , i$ : PharmcKogr tphia Indica, I. ,363: At- 
kinson, Him. 3<>J ; Mason, Burma and Its People, 742 ; Agri.-Iforl. 

Sec . of Ind. — Transaction f, VII., $3 ; Journals (Old Series), VI., 36; 
Gazetteers :-N.-W. l\, IV., Ltx. , Bombay, XV., Pt. I , 43o. 

Habitat. — A glabrous shrub with stout soft wooded stems ; widely 
spread throughout the hotter parts uf India, from the Mim/da\a (as lar 
west as Kumaonl, to Burma, and southwards to Ceylon and Malacca. 

Medicine. — Rheede calls the plant Nahgu and gives Dino as its Brah- 
minic name. He states that a decoction of the root is given in colic, and 
that it is cooling and relieves thirst. Under this species, the .iuthons of the 
Phavmncographia Indica give the information quoted from Dymock above, 
under L. robusta. They, however, add, 41 The roasted leaves are applied 
to the head in vertigo ; the juice of the young leaves is digestive. . 

In Reunion the nx>t is called Hois de Bureau, and is said to be used as a 
sudorific.* ’ t 

Structure of the Wood.— 41 Rather heavy, close-grained, soft, pale- 
brown, turning darker, wi<h a silvery lustre, the pith medullary, brown, 
small ; soon attacked by xylophages^l/fiirs). 
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; LEERSIA 

Alexandra. 


LEECHES. 

The LtkCHM employed in medicine belong to the family Gsathob- { 
ptLLTDJB of the Natural Order Hirudinka, of which they form the typi- ' 
cal genua. Hirudo. 

Leeches. 

Vera. — Jik, jink. Hind. ; Jonk, Beno. j Drik, Kashmir ; Jala, Gdj.j ; 

Altai, TaU. ; Jtlagalu, attain, jeriku, Tec.; Jigani, Kan.; At! a, ; 

Malay.; Miyon, mmyon, bUKM . ; Kudallu, funJal, Sing.; Jalukaka. ■ 

Sake.; AaJaq, mhU, Arab.; ZaU , *aUh t Psks. 

Medicine.— Many distinct species of leech appear to be met with in i 
India, but they have - not been scientifically determined. Several are used 
medicinally and have long been known and valued by Sanskrit writers. 
Susruta gives a detailed account ol the different forms and of their habits, 
modes of application, fcc. H e deserbes twelve kinds, six of w hich, he says, 
are venomous, six useful. The former live near putrid fish and animals, m 1 
foul stagnant pools, and are to be avoided ; the latter inhabit clear and deep 
pools which contain water-lilies and other sweet -smelling plants. Of these, ] 
he states, that the middle-sized arc the best. He directs that the\ should i 
be kept in a new water-pot, in which some cla\, grass, or fresh tea\es of 
aquatic plants and water have been put,ard that thc\ must be fed on the ! 
roots of water-lilies and dry flesh. When the leech is sluggish, he recom- 
mends that a drop or two of milk should be applied to the part on which i 
it is required to fix, or that a slight scarification should be made. The I 
leech is induced to drop off by sprinkling salt on its head, and is cleaned ! 
by stripping. \U. C Dutt f Mat. M'd. Jittdus, 275 ) | 

The use of the leech was probably adop'od from the Hindus by the ! 
Muhammadans, with whom »* is now greatly in vogue. At the present | 
time, the leeches used in Bengal are chiefle caught in tanks in the neigh- j 
bourhood or Baraset, by persons who co ! iect them by entering the water J 
and allowing the leeches to catch hold of their legs. They are chiefly ! 
gathered in May as the tanks begin to dry up. But the bei-t leeches are ! 
said to be obtained from the North-Western Provinces, chiefly from Sheko- i 
abad. Large numbers are, however, also caught at Patiala in the Panj£b. ; 

Special Opinions — § *• Leeches boiled **’*h honey are used as a local 1 
application for torsi l it's, n:ui dried and nil \ d with aloes as a local re- ; 
inedy for htcmorrh'oric ” Emerson), ‘' oiled and ground up, they \ 
are employed as an application to make the hair grow- {Surgeon- Major ! 
C. H\ Caithropt M.D., Mot at). 

LEERSIA. Swdrtt. ; Gen. PL, II/, ru? m ■ 

A genus of aquatic gras**.* r,>m;nismg r ve «j*«ck*% which «-n- occurs in 
India. They are similar in h-ib'i to Oryza, h,jt the apikrhts an- ‘.mall.*:, the j 
glumes (of which there are only twed arc also thmmr, and there is no pale, 

Leersia hex an dr a ? Swjffz. ; Duthu . IW.hr Grants of N. India , 21 ; 

l G&amike.v. 

SfB.— L. AUSTRALIS, A\ pr. 

Vern,— S ing. 

References — Symontls, Grasses of the /'Jan Ftnfnru'a. *F % t. 4 * , ' 

Thw., Kn. PI. Zeylatiun, J$e, t C.tthfhtU, Fo. ro.1 I'liutta A ’xifiur. A*,?. 

8l6g ; Von MuetUr t Win t Hxt^u-Tiop JWn, ij, t AlaLicn, L ‘*etui PI. 

of Australia, g3 

Habitat. — Found occasionally bordering tanks and on wet ground 
throughout India and Ceylon ; distributed to Africa ard the warmer parts, 

of America and Australia. 
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LENDI-PIPLI. 


Duck-weeds* 


FODDER. 

248 

249 


Fodder* — Symonda states that horses and cattle are fond of this grass, 
a remark confirmed bv Australian writers, who assert that it is one of the 
most esteemed of the aquatic grasses of Eastern Australia. Baron von 
Mueller mentions that it is regularly cultivated for fodder in the Philip- 
pines, in the same way as rice. 

Leiflgang, a sort of earth found everywhere in Manipur and used for 
imparting a khaki colour to cloth (see Pigments) ; also employed as an 
article of fond (see Clays, Vol. II., 361). 


LEMNA, Linn. ; Gen . PL, II L, toot . 

A genus of water plants, popularly known as "duck- weeds,” which be- 
longs to the Natural Order Lbmnace m, and comprises seven species, 
natives of fresh waters of temperate and tropical regions. Of these five 
are (according to Kura, Linn . Sue- J**ur. 9 IX., 264) natives of India, 
namely, L. gibba, Kura, L, minor, Linn., L. oiigorrbisa, Kura, L. polyr- 
rbiza, Linn., and L. trisulcs, Linn * 

Certain of these species, particularly L, minor, frequently invade 
flooded rice fields, and b\ their thick growth on the surface of the water 
are supposed by Natives to do much damage to the crop. Dr. Q. Watt, 
in a recent paper on Adhatoda Vasica, has shown that the leaves and twigs 
of that plant are applied to rice land, not only as a green manure, hut 
also for the purpose of killing the aquatic weeds which would otherwise 
greatly injure the crop. He write*, “ The natives pointed to fields that had 
been treated in this way 5 and there could be no mistake that these were 
I clean or free from the green scum caused through floating duck-weeds 
I (Leninas) and submerged Charms ’* (Select, from the Rec . of the Oort, of 

I Ind., Rev. and Agric. Dept . [June 22nd, 18S7), Dr. Watt, how- 

i ever, suggested that this antiseptic property might be extended to the de- 
struction of the pests on other ccops, such as sugar-cane, tea and cotfeo, be- 
sides the weeds in the rice fields. 

The leaf of Lima* has acrid properties and is employed medicinally in 
China, being deemed cooling, diuretic, antiscorbutic, astringent and altera- 
tive. It is used in cutaneous diseases, and as a wash for ophthalmia, 
i carbuncles, and syphilitic sores. In India the duck »w feds appear to be put 
to no economic use, excepting with other wafer plants in refining sugar 
(See Hydrilla, p. 311; also Saccharum offictoarum). It is. how ever, note- 
worthy that the members of this genus are very rich in inorganic sub- 
stances, and have, accordingly, been recommended for use as manure. In 
a specimen of L. minor, Herve Mangon found : — Nitrogen, 3*6; silica, 6*7; 
lime, 8*2; phosphoric acid, rt; and other mineral constituents, 19*3 P er 
cent. (Watts, Die . Chem ///., 570). 


Lemon, see Citrus, Linn.; Vol. II., 333. 

Lemon-grass and Lemon-grass oil, s« Andropogon citrmtus, z>c.; 

[ Vol. I., 34-2. 

Lendf-pipH, Dymock, Mat Mel. W. Ind., 2nl Ed., 

Dymock writes regarding aft undetermined species of the Natural 
Order Pipekacejr employed ntedicinally in Bombay under the above 
name : •• Globular catkins of a species of pepper occasionally found in the 
Bombay market, said to come from Singapore. They are of the sire of 
the pellets of sheep's dung, hence the name. Vhe taste is very hot and 
acrid. The individual fruits are nearly as large as cardamom seeds, the 
whole catkin having much the appearance of a small blackberry- 
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The Lentil. (J. Murray.) 


LENS, Gten. tt Godr. ; Gen. PI.. 335. 

Leas esculeata, Afanch.; DC., Prodr., II,, 366; Leguhimos m . 
The Lentil. 

Sja. — E rvum Lens, Linn . ; Cicrr Lens, Willi. 


LBNS 

esculents. 


259 


Vara.— Masir, Hind.; Ufasiri, buro-muitir, Brno.; 3fasur moha, 
Assam; Masiri, N.-W. P. > Mohr, masir, masar , mohri , mauhrt, 
chant king . keree, mauri , Pb. ; Adah , adas , Arc. ; Masuri dal , Guz. ; 
Misurpurfur , 1am.; Mtsur-pappu , cAiW sanagolu, T*l. ; Mansur , 
chanangt , Kan.; Masura , Sans. ; Adas, Abab. j Mtryumak, ados. Pees. 


Reference*. — . F/. 7«d., Frf. C.F.C., 567; Stewart, Pb., PL , 68 ; DC., 
Origin Cult. PI., 107 , 32 1 ; Elliot, FI. And.hr.. 42 ; Aitchison, Bot . Aj$rA. 

Comm., i* 7>ant. 7.inn. .Soc., 5>r., /77., Pt. /., 59 ; £/. C. 

Mat. Med. Hind., Jog ; Bent. & Trim., Med. PL, 76 ; Murray, PL and 
Drugs, Sind, 120; Vrattt Diet, oj Chemistry, 111 ., 570 ; Baden Powell, 
Pb. Pr,, 241 ; Atkinson , Him . Dist., 3 o 8 , 6Q4; Dutkie & Fuller, Field 
and Garden Crops, 11 ., i 3 , Pt. xxx.j Birdwood, Bomb. Pr ., tig ; Foyle, 
III. Him. Bot., 200 ; Church, Food Grains of India, t 38 ,f . 2$ ; Balfour, 
Cyclop., 11 ., 700 ; Smith, Die., 243 ; Agri.-Hort . Soc. of Ind. : — Transac- 
tions, !., 41 ; W't IOt ; V., 64 ; journals (Old Series), V ., SeL, SO; IX., 
416} Reports of Agrxc . Dept ^ Bombay 1885-66, 1866-87, 1887-88, App. 
viii. ; Bengal, 1886, App. xxvii., Ixxti. ; C. P., 1*8$, Statement 1 . ; Quar- 
terly Jaurn. of Agrii V ., 63 ; Special Reports from J. B. Fuller , Esq., 
C.S., Cent. Pt 0%. ; Dir . Land Rec. & Agrir Bengal ,« Dir. Land Rec. 
& Agric Assam ; Govt, of Burma ; Gameiteers : - Bombay , XVI., too ; 
XVU., 269: N.-W. P., /., So; IV., Ixxi. ; Oudh, I., 528 ; Panjab, Ludhi- 
ana / 40 ; Gurgaon, 84 ; Hoshiarpur, 91 / Simla, 57 ,• M uaaffargarh, 95 ; 
Kornal, 172; Settlement Reports. — C. P., Nimar, 19 7 ; Bait ml, 62; 
Chanda, 81 ; Narsinghpur , 5 2 ; Panjab, Simla , App. II., xxrix. ; Ha ear a , 
88 ; Kangra, 24 ; Jhang, 84, 90 ; Montgomery, 107 ; Lahore , 9; Madras, 
Man. of Administration, I., 289. 


Habitat.— A valuable pulse, grown as a winter crop all over India. 

DeOandolle writes : “ The lentil appears to have existed in western tem- 
perate Asia, in Greece, and in Italy, where its cultivation was first under- 
taken m very early prehistoric times, when it was introduced into Egypt. 

Its cultivation appears to have extended at less remote epoch, but still 
hardly in historic time, both east and west, tint is, into Europe and India.” 

The lentil has been cultivated in the East, in the Mediterranean basin, and 
in Switzerland, from prehistoric times. According to Herodotus, Theo- 
phrastus, and others, the Egyptians used it largely, 'lhe ancient Jeusj 
also employed it to a considerable extent as an article of food, the hulled 
pulse having probably formed Esau’s mess of red pottage. Aristophanes 
mentions it as an article of food of the poor among the Greeks, by whom 
it was known as By the 1-atins it was known and used under 

the name of u lens,” the derivation of which is doubtful, but the dissimi- 
larity of the I -atm and Greek words show that the species prubabl) existed 
wild in each country before it was cultivated. ’ Another proof of its ancient 
existence in Europe is the f.ict that lent ’Is have been found in the lake- 
dwellings of St. Peter’s Island, Lake of Bienne, which are of the bronze i 
age [DcCandolU). j 

From a consideration of *he Sanskrit, Persian, and Arabic names of | 
the lentil, and the evident connection of most local Indian names with these. . 
DeOandolle arrives at Jt»e opinion that the plant was not known in India | 
before the invasion of the Sanskrit-speaking races. « CULT1VA- 

Cultivation#— The lentil is at the present dav cultivated in all parts ’ TION, > 
of India, especially in the Central Provinces and Madras. For convenience 253 
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Panjab. 

* 5 * 


Cultivation of the Lentil. 


of description the methods pursued* amount of seed used f area under the 
crop. &c., may be detailed under the headings of the various Provinces from 
which trustworthy information is available 

The Panjdb.— It is commonly cultivated all over this Province, and is 
said to be grown as high as 5,500 feet on the Chenab, and tn parts of 
Ladak at 11.500 feet. The following remarks, extracted from the Settle- 
ment Report of the jhang District, may be taken as typical of the methods 
in general use throughout the Province : — 


K.-W. Prov- 
inces. 

255 


Central 

Provinces. 

25D 


44 Area under cultivation 2404. acres. Afassur is a sailaba (inundation) 
crop, and is never sown on other soils. Either new alluvial soils, or light 
lands that are not good enough for wheat, are selected Aiassur is often the 
first crop sown on new sailab lands, or it may follow mattar (Lathyrus 
sativa). The land is ploughed once or twice, and the seed is sown broadcast. 
One ploughing takes place after the seed is sown. Afaggan-Poh (Dccember- 
January) are the months for sowing, from 1 to i| panapis per kanal (or3oto 
45ft of seed per acre) being the amount used. The crop ripens in the end 
of Chai t and the beginning of Batsdkh (March- April). It is reaped, not 
pulled. The yield is light, and the crop is subject to much the same in- 
juries as gram (Cicer anetinum), the pods being attacked by caterpillars. 
Rain, wind, and thunder are hurtful when the plant is in flower. '* During 
the past five years the acreage under the pulse has been returned as 
follows 1884-85, 170*975 acres; 1885-86, 100, S20 ; 1886-87, 142,121; 
1887-88, 146,931 ; and 1888-89, 159461 acres. 

North-West Prwinces .— The following account of the method pursued 
in these Provinces is given by Messrs. Duthie & Fuller:— Lentils are 
grown as a cold weather crop under much the same conditions as peas. In 
the Tarai district the area under them constitutes nearly 7 per cent, of the 
total rabi cropped area ; in the Rohilkhand Division it amounts to 2 per 
cent., and in the districts of l\nr Benares Division to 13 per cent. In no 
other division does it reach so high a proportion as 1 per cent., being next 
largest in the Meerut and Allahabad Divisions (0 8 to 07 per cent.), and 
smallest in the Agra and Jhansi Divwons (o*t to 0*3 per cent.), which 
together comprise the driest tract in the Provinces. Taking the thirty tem- 
porarily-settled districts as a whole, masur is grown on almost exactly 1 per 
cent, of the total rabi cropped area. 

It is £rown on all kinds of soils, but chiefly in low-lying land. It is 
comparatively seldom grown after an autumn fallow, but most commonly 
follows early rice. It is often sown while the rice, stalks arc standing, and 
allowed to grow up amongst them. Three ploughings are as a rule suffi- 
cient. 

The quantity of seed per acre varies with the condition of the ground, 
but is commonly about f maund. r i he average produce from unirri- 
gated land is from 6J to 8 maumls of grain, but with irrigation from to to 
12 maunds would not be an excessive outturn. The average area under 
masur in the thirty temporarily-settled districts as deduced from the agri- 
cultural returns ot 1878-79-80 wfcs 15,1)61 acres irrigated, and 98,264 acres, 
dry, giving a total of 114,225 acres, of which much the largest proportion, 
a total of 42,388 acres, was in ftohilkhand." The acreage d tiring the past 
five years has been as follow® : — 1884-85, 137.597 5 1885-86, 140,446; 
1886-87, 169,832; 1887*88, 169*949; 1888-89, not received. 

Central Provinces . — J. B. fuller, Esq., 018 ., reports as follows s— 
•• Enram Leas is grown throughout the Provinces as a rabi or cold-weather 
crop. Its cultivation is largest m the Narbadda Valley* the Satpura Dis- 
trict, and Chhattisgarh. In the Ntigpty’ country it is less* popular. Tne 
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area under masdr In each division during the last two years is shown CULTIVA- 
below i- * «*■ 


1885-86. 

Acres. 


Jabalpur Division 70,984 

Narbadd* ....... 65,864 


Nagpur . 
Chhattisg 


lattisgarh 


336,807 


1886-87* 

Acres. 

79,840 

69,669 

7.080 

108,113 

264,702 


(In the last two years the crop has been considerably smaller, in 1887- 
88 the total acreage was only 203,41 7 ; and in 1888-89, 186,460.) 

The crop is generally grown on the best black soil ; indeed, the growth 
of tnasur on black soil may be accepted as an indication that the land is 
of first quality. A curious fact connected with its cultivation in Chhattisgarh 
is that the Santarni chanters , who form an important section of the agri- 
cultural community of that tract, decline to have anything to do with it on 
the ground that in its red colour it resembles flesh.*' 

Berar .— The crop is grown to a small extent in this province, the area 
during the past five years having averaged between 20,000 and 25,000 i 
acres. 

Bengal . — The following is extracted from the Report of the Director 
of Land Records and Agriculture There are two varieties of Enrum 
Lens grown in Dacca ; one is the Patna variety, and the other is met with 
in Lower Bengal. The plants of the latter are bushy and give a better 
outturn. It does best in clay soil, as in very light soil the plants wither ; 
away. It comes after nealt or kele kartiksal paddy, and is followed by 
paddy. Three or four plough ings suffice. It should be sown when the j 
land is fairly dry, owing to the fact that, if too much moisture be present, | 
the plants shoot up quickly, but afterwards make no progress. \ 


the end ot November, and barley is sometimes sown mixed w r itn it. it is 
harvested in February- March, and yields from 3 to 4 maunds. 

In the Bhagulporc Division one or two ploughings and one or two 
harrowings are considered sufficient ; the seed is sown in October-Novem- 
ber, and the crop reaped in March-April. I entils are also grown to a very 
limited extent in Chutia Nagpur, and in tb> Behar Districts to the extent 
of about 2 per cent, of the w' inter-sow ings. ” 

Bombay*— In Bombay the lentil crop is a very unimportant on? com- 
pared witn other pulses. As in other districts, it is sown in October and 
harvested in February, and a small quantity is annually sent to Bombay 
from the area in which it is chiefly grown, namely, Ndsik. From the Annual 
Reports of the Director of Land Records and Agriculture for 1885-86 to 
1887-88, it would appear that the average area under the crop, during 
these three years, was 18,323 acres. In 1888-S9 it was only 18,002 acres. 
By far the largest proportion of this was ir. NAsik. w hich had an average 
area of 9,562 acres or more than half, Belgaum had acres, Poona 
1,527. and SAtAra 721 acres. 

No statistics are available regarding the amount of seed used, outturn, 
or profit per acre. . . D 

Madras .*- No accurate information is available regarding this Prov- 
ince. In 1886-87 101.473 acres were returned as under lentils, but since 
that date Lens esculenta nas not figured in the returns. _ 

Assam and Burma*- The lentil is said to be grown in these Provinces, 
but no accurate information is available regarding the area under it, nor 01 
the extent to which it forms a part of the food of the people. 
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Medicinal and Other Uses of Lentils. 


A consideration of the preceding reports and extracts shows that the 
crop is universally a cold weather one; that it is especially suited to rich, 
moist, low-lying soils ; that with a fair amount of seed (about 1 maund) it 
yields from 6 to 8maunds an acre, and if irrigated to to 12 maunds; and 
that the soil requires little preliminary working, and the crop little after* 
attention. 

Ohurch remarks that the yield might be increased if more pains were 
taken in the selection of seed for sowing, since there are some varieties of 
the lentil, which produce seed weighing twice as much as the small com- 
mon sort, and which, notwithstanding this, do not make a proportionately 
increased demand upon the resources of the soil. The total area under the 
crop in the districts from which statistics are forthcoming averages be- 
tween 6co,oco and 750,000 acres, but these figures do not include Bengal, 
Oudh, Burma. Assam, Central India, and the Native States. 

Medicine.— Lentils have long held the reputation of being useful medi- 
cinally in cases of constipation and other intestinal affections. It is prob- 
able, nowever, that they nave no special value in such cases. In the form 
of a paste or poultice, the pulse is used as an application lo ulcers occur- 
ring after small-pox. 

Special Opinions.— § •* I have found lentils of great use in the treat- 
ment of chronic and obstinate constipation M {Surgeon- Mu jar C . W. Cal- 
throp , M.D. % Aforar). “ A paste prepared from the seeds is a useful cleans- 
ing application in cas**s of foul ana indolent ulcers ,f {Assistant Surgeon 
T. N. Chose t Meerut). 

Food.— The lentil, as already indicated, is a food of the greatest anti- 
quity, and has for many centuries been much priced by the natives of most 
Eastern countries. In Egypt, Syria, and other Eastern countries it is 
parched and eaten at the present day, and is considered one of the best 
foods for those who undertake long journeys. In India it is eaten as dal, 
flavoured with various aromatics and carminatives, also as a component 
part of the dish called kichrt , Sfl d is considered the most nutritious of the 
pulses. If too freely indulged in, however, it is supposed 10 be heating and 
apt to give rise to eruptions. The young pod is also occasionally eaten as 
a vegetable, and the dry leaves and stalks arc employed as a fodder for 
cattle. 

The ground pulse mixed with a little flour of barley or some other 
cereal, and common salt, is sold in Europe, under the names of Ervalenta 
or Revalenta, as a food for invalids. 

Chemical Composition. — Ohurch gives the following as the aver- 
age composition ; — 

In IO*> PARTS, 

H uftked. With husk. 

Water 11 *8 117 

Albumenoidt . • . . .25*1 14'g 

Starch ....... 58*4 56*0 

Oi 1 •■•»■»». 1 5 

Fibre 1*2 3*6 

Ash ........ 23 23 


The same authority writes : u The nutrient ratio is 1 : 2-5, and the nutri- 
ent value 87. The lentil is generally reg.irded as a pulse of the second 
class, inferior to mnng (Phaseotua Mungo), but equal to vtr/tft*, the pigeon- 

a lt is highly nutritious, but somewhat heating; it should be carefully 
from the husk or coat, The bitter substance which occurs in lentils 
may be removed by soaking theiH for a short timg in water in which a little 
caroonate of soda (common washing soda) has been dissolved, 7 'he meal 
of lentils, deprived of their coat, is of great richness, containing generally 
more albumenoid or flesh-forming matter than bean or pc*- flour. 
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Other chemists have obtained analyses differing to some degree, from 
that given by Church, especially in the percentage of starch. Thus ac- 
cording to Krocken the air-dried seed contains from 34 to 35 per cent, of 
starch; Fresenius found 35*5 per cent., and 7 per cent, of gum, and 
Pogglale 44 per cent, of the two combined. Boussingault found the air- 
dried straw to contain 27 per cent, of water, 57 per cent, of woody fibre, 
and 3*9 per cent, of ash, which was found to contain a large percentage of 
lime, potash, silica, and phosphoric acid ( Watts, Dictionary of Chemistry). 

Trade.— A considerable trade is carried on in the lentil, but since the 
returns do not specify the various pulses separately, it is impossible to 
give separate figures regarding this species. 
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LEONOTIS, Br. ; Gen. PI ,, II., 1214. 

( t . 867 ; Labiatm. 

Leonotis nepetaefolia, Br. / FI. Br. Ini., IV., 6gi ; Wight, Ic., 

Syn. — P hlomis nepbt cfolia, Linn. ; Lsonurus qlobosus, Mae nek. 

Vern. — Hcjurchei, Beng. ; Dare dhompo, janum dhompo, Santal ; Mdti- 
jer, mdttsul, Bomb.; Difmal, Mar.; Rana bkert , bin, mulu goiimtdi, 
kanumonta Kira, Trl.; Maha-yakicnn-assa, Sing. 

References. — Roxb ., FI. Ind., Ed. C.B.C., 46!; Threat fes, Rn. Ceylon 
PL, 241 ; D**lm. Ff Gibs.. Bomb. H. t 21 / Graft., Cat. Bomb. PL, t $3 ; 
Elliot , El. Andhr., 2$, rt, 6$, ng, 1*3 ; Campbell , Ec. Prod., Chulia 
Nagpur , No. # 4 * 7 } Dymoclt, Mat. Med. W. Ind., 611 ; Year Book of 
Pharmacy , J##0 % 2*0 ; Atkinson, Him . Dist., 3 r 6 ; Indian Forester , XI I. 
iapp), 10: Gazetteer 5 • — W.-H'. P., #3 ; IV., Ixxvi. 

Habitat. — A tall annual shrub, found cultivated and naturalized, but 
doubtfully indigenous, throughout the hotter parts of India, from the Pan- 
jdb to Travancore and Singapore, also in the drier regions or Ceylon. 

Medicine.— Oampbel I states that in Chutia Nagpur the ash produced 
by burning the flowir-buds is applied to burns and scalds, and Dymock 
writes that in Bombay the ash of the flower- heads mixed with curds is 
applied to ringworm and other itchy diseases of the skm. 

( Composite. 

Leontodon Taraxacum, Linn. ; see Taraxacum officinale, Wigg. ; 
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LEONURUS, Linn. ; Gen. Pl. y II.. 1210. 

Leonurus sibiricus, Linn. ; Fl. Br . In:' , IV.. 678 ; Labivt*. 

Syn. — L. TARTAR (CVS, Burm. ; L. Hb »"EKOPH\LLL f S, Swet / STACKS 
Artbmesia , Lour. 

Vent. — Guma, Patna. 

References. — Rcxb., Fl. Ind., Ed. C.B.C. , 46/ ; Burm. Fl. hid., irj ; 
Irvine, Mat. Med. Patna , 129. 

Habitat.— An annual, erect, leafy '-.out herb, occurring on the plains of 
India from Bengal and Svlhet to Courg. doubtfully indigenous. 

Medicine. — Irvine writes: '• The boot, leaves, and juice are bitter, 
and used as a febrifuge. Dose 2 drachms to 2 ounces in infusion ; price 
I anna per pound." 


Leopards, see Tigers ; Vol. VI. 

LEPIDAGATHIS, Willi.; Gen. PI.. II, not. 

[ Acinthace/e. 

Lepidagathis cristata, Willi. Fl. Br. Ini.. IV, .y<>; 

Syn.— L, Shi'ikki, T. A, liters. 1 I.. sr„ «. : he'/'- l' ld - Or N./.yr. 

Var. rupestdt) <lr.th pubescent elliptic leaves and stems; L.lRU festris, 
Nees. . f 

Vem.-vOr dhompo, Santal ; KoU-che^chniar, Bomu.; Bkux tcrada, Mar 
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Iberis. 


The Pepper Great or P epper w or t . 


References, —ftexb., FI. Ind., Bd. C.B.C., 4761 Data., & Git*., Bomb. 
FI., rgr : Dymock, Mat. Med. W. Ind., 2nd Bd,, §94 i Campbell, Be. 
Prod., Lhutia Nagpur, No. 1862 1 G aeetteers : — Bombay, V., J7; N.- 
W. P., /., 83 ; I V., Ixxvi. 
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Habitat*— A common plant on dry, elevated barren ground* in Coro- 
mandel. 

Medicine.— Campbell states that the ash of the burned plant is em- 
ployed in Chutia Nagpur as an application to sores. Dymock remarks 
that it is applied to cure itchy affections of the skin* and that the plant 
is considered a good bitter for administration in fevers. 

Special Opinion. — $ ** The plant is considered to be a bitter tonic ” 
(Surgeon-Major C. T. Peters, South Afghdnistdn). 
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LEP 1 D 1 UM, Linn,; Gen . Pl., /., 87. 

Lepidium Draba, Linn.; FI . Hr. Ind., I., 160; Crucifer*. 

Syn. — L. CHAI.SPBWSK, Sckrenk. / L. rspens, Boise* 

Vent . — Bijindak , Afgh. ; Bisk, QuKTTA. 

References. — Boiss, FI. Orient ., /., 356; Aitckison, Bat. of Afgh. Del . 

Com., in Trans. Linn . Soc., 2 nd Series , III., Ft. 36. 

Habitat.- A common weed of cultivation in the °anjib, d&tributed 
westwards, through Afghanistan and Baluchist«in to Europe. 

Food and Fodder.— The leaves are largely collected and eaten as a 
pot-herb by the inhabitants of Afghanistan ana Baluchistan. It is one of 
the principal spring fodder plants of Quetta for cattle and horses (see Fod- 
der, Vol. 111.* 415 ). 
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L, Iberis, Linn.; DC., Prodr., /., 20J. 

The Pepper grass or Pepperwort. 

References. — Dymock, Mat. Med. W. Ind., 55 ; Pharmtuog. Indica,!., 11S. 

Habitat. — A herb of which the indigenous area extends from Southern 
Europe to Siberia. 

Medicine.— Dr. Dymock and the authors of the Pharmacograthia 
Indica describe the medicinal seeds, called towdf(,*s products of this plant. 
The origin of these seeds, \yhich are imported into Bombay from Persia, has 
for long been a subject of discussion. By some English writers they have 
been attributed to Malvrn sylveatris, by others to Cbeiranthoa Cbeiri. but 
Dymock has pointed out that, owing to the nature of the fruit* neither of 
these suppositions can be correct. Again* Stewart states that in the Pan- 
jab and bind Matthlola incana, R. Br., is valued for its seeds, which consti- 
tute one of the several kinds of todri. The authors of the Pharmacogra - 
phia Indica commenting on this write : '• In short this Persian name ap. 
pears to have much the same meaning as the Xtuxoiov of the Greeks, being 
applied loosely to several Spring flowers.” Dr. Dymock, however, has 
arrived at the conclusion that at least " some of the towdri seed is doubt- 
less the produce of L. Iberis, Linn* 9 

Mir Muhammad Husain described the seeds and the plant which 
was supposed to yield them, and believed them to be “ hot in the second 
degree, and moist in the first ; some say dry. Properties aphrodisiac, 
fattening the body and purifying : the blood.” Commenting on this Dy- 
mock writes : “ Tnedrue is in general use for the above-mentioned proper- 
ties, which are attributed by the nitives to most of the cruciferous seeds ' 
Again, in describing the properties of L. Iberia* he writes: "This plant 
was known to the ancients and employed as a rubefacient in rheumatism * 
the seeds taken internally were prescribed in rheumatism and dropsy. Ac- 
cording to Pliny they were first used by Damocrates. Oofre and 
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Lejanne state that the plant is called * Cresson de Savane * in the Antilles, MEDICINAL 
and is considered to have all the properties of water-cress.’* 

T&wdri seeds as imported into Bombay are of three kinds—" pale red ” 

(called white); "reds” and “ dark red'* or “ brown ” (sometimes called 
black towdrt ). When soaked in water they become thickly coated with 
mucilage. 

It appears from the descriptions In the works above quoted that the 
Persian " tvmdri" seeds have not been examined chemically. Such an 
examination might in all probability result in the exact determination of 
their origin, or at least would prove the correctness or otherwise of Or. 

Dymoclrs opinion. The flowering tops and seeds of L. Iberia were 
analysed by Leroux in 1837, and found to yield a characteristic amor- 
phous bitter principle which that chemist named 99 Lepidin ** along with 
a sulphuretted volatile oil ( Pharmaco graphs a Indica). Should lepidin 
be proved to exist in tovsdri, Or. Oymock's opinion would be materially 
confirmed. 

Lepidium latifolium, Linn. j FI. Br. Ini., I., t6o. 280 

Vera . — Gonyuch , La dak. 

References — Stewart, Pb. Plants, List cf Omissions; Aitckison, Bat. 

Afgh. Del. Com., in Trans Linn . Soc 2nd Series, III., Pt . /., 36 , Year 


Book of Pharmacy, i&74t 622. 

Habitat. — An erect, leafy herb, abundant in Western Tibet, distributed 
to Europe, North and Western Asia, and North Africa. j 

Medicine. — In Europe this plant is popularly believed to be a useful MEDICINE, 
antiscorbutic. I 

Fodder.— Stewart states that it is browsed by sheep and goats in FODDER. 
Ladak, but is little eaten by yaks. 282 

L. sativum, Linn ; FI. Br. Ini., 159. 283 

The Cress. 

Vera.— Halim, chansaur , huff. Hind.; Halim, aleverU, Beng. ; Hdlim, 
halting . N.AV. P. ; Shargundei, tesak, kilim, PB. ; Ahreo, SiND ; Asm* 

Uva, ahaliva, Bomii.; Ahliva , Mar.; Asalia, hahm, Gl’Z, ; Halim , 

Dec. ; Ali-veeai, Tam,; Adit-yalu, adala-vitala, adeli, ddiyalu, Tel.; 

Allibiia , Kan.; Mong-nvin, sa-mung nee , Blrm.; Chandrasura , chand- 
rika, Sans. ; Jarjir , hurf, half \ reseh . >, Arab. ; Tutrah-tiakah, haleh, 
towdri, seeds™ tubhme-turrahleeak, I vs. 

References. —Stewart, Pb. PL, <4 ; VC Origin Cult. PL, S6 { Elliot, FL 
A mi hr., ro ! Meson, Burma and Its People, 469, 7 49 : Ainshe , Mat . /net., 

/., 9s ; //., 12 ; G'Skaughnessy, Bens*. Dtsfens., iSS ; Homglcrgcr, Thirty- 
five years in the East , //., 29b ; Maodeen Sheriff, >upp. Pharm. /nd-* 16# ; 

Mat. Med. Madr/u, 24, V. C. Dutt , Mat. Med. Hind., 1 1$, 29S i Dymock , 

Mat. Med. \V. Ind 2nd Ed., 5/ ; Tharmacog. Indica, /., rJO ; S. Ariun, 

Bomb. Drugs, #1 ; Murray, PL and Drugs, Sind, fj; Miw, Mat. 

Med. Patna, t27 ; Cat. Bar ad a Durbar at CoL hut. bxkih., Afl. I2J ; 


Habitat 


ern Tibet, also in other paus of Eastern Asia. Europe, and North Africa. 
Its origin is extremely obscure. DeCandolle writes *• "The cultivation 
of this species must <ftte from ancient times and be widely diffused, for 
very different names exist “ He then proceeds to discuss vanous 
term, applied to the cress in Arabic, Persian, Albanian, Jtec., and states 
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that the plant has no known name in Sanskrit. In later Sanskrit works, 
however, the medicinal uses of the seeds are described under the name of 
Chandra sura, a name probably of recent origin, since it does not appear 
to occur in older Sanskrit works on medicine. DeOandolle enumerates 
the localities in which the plant has been found, and concludes his remarks 
as follows “ I am led to believe, by this assemblage of more or less 
doubtful facts, that the plant is of Persian origin, whence it may have 
spread, after the Sanskrit epoch, into the gardens of India, Syria, Greece, 
and Egypt, and even as far as Abyssinia. 

Cultivation. — No statistics are available regarding the exact extent 
to which the cress is cultivated in India. It is, however, largely grown 
all over the country, not only for European consumption, but also as a 
pot-herb for native use. The following account of the best method to 
pursue in its cultivation, quoted from Firminger $ Gardening for India , 
may be found useful “ Cress seed may be sown in the open ground 
when the rains cease in October. It is best to sow only a small quantity 
at a time, and to keep up a succession of sowings, at short intervals, 
during the cold season. As the malis rarely cut it for use till it is three 
or four inches high, it is as well to sow it broadcast, and rather thinly. 

“ If, however, it be required to be eaten, as is usual in England, when 
little more than the seed leaves are formed, it may be raised at nearly all 
times in the year. It is best in that case to make the sowings in large 
shallow pans, filled with good light soil. The soil should be well watered 
and the seed then scattered thickly over its surface. Over a pan a covering 
should be placed till the seed germinates, and then be removed. In a few 
days the cress will be fit for cutting. In order to save seed, in the early 
part of the cold season, plants in the open ground at about six inches 
apart should be reserved. These by the commencement of the hot season 
will vicld a plentiful supply of seed, which should be carefully stored away 
for future use.'* . , , . , 

Oil.*— The SB bo yields an oil, said to be very similar to that obtained 
from mustard seed. The only record of its preparation in India is by 
Lieutenant Hawkes (Report on Oils of Southern India , ;f ;). It is described 
bv SchUbler as brown-yellow, with a sp. gr. of 0 024 . turning thick and 
turbid at— 6° (2i°F.) and solid at-15 0 (5 b F.). and drying slowly. The 
following remarks by Lieutenant Pogson, extracted from a letter read be- 
fore the Agri.-Hort. Soc. of India, may be quoted, as they show that the 
oil at one time received a certain amount of attention in India. Me 
writes M I would strongly recommend European landed proprietors to 
cultivate the common cress, or halim of India, for the sake of its oil. One 
hundred pounds of the seed on being pressed will yield no less than 57® 
of oil, w hilst that of the sunflower gives but 1 51b. [ Journal {New Senes), V,, 
Pro. % xxi]. No writer appears to have recorded the useful properties 01 
cress-oil, but if the amount obtainable is even approximately that men- 
tioned by Lieutenant Pogson, it would appear to be worthy of greater 
attention than it has up to this time received. . e t . 

Medicine.— The seeds are described by later ivritcrs on banskrit 
medicine as tonic, alterative, useful in hiccup, diarrhcea, and skin diseases 
arising from disordered blood ( U . C . Dutt). By Muhammad an writers the 
cress is identified with the xapSaptpv of the Greeks, and the seeds arc con- 
sidered hot and dry in the third degree, aphrodisiac, and diuretic. They 
are recommended tor the dispersion of certain chronic enlargements™ tne 
spleen, &c., and as an alterative in various conditions supposed l to be pro- 
duced by cold humours (Dymock), Alnslle states that the Arabians pi ac 
the seed amongst their mokerchat (vesicatoria) 5 that the hakims fire in tn 
habit of prescribing it as a stomachic and gentle stimulant. He remant , 
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however, that the tatter doubt whether it does not sometimes, if imprudently 
given, bring about abortion. The Vytians esteem it, when bruised and 
mixed with Time-juice, as a valuable repellent in cases of local inflammation. 
O’Shaughnessy quotes these remarks, and adds that he found the drug 
answer as a gentle and warm aperient. 

By modem practitioners of Indian medicine the seeds are considered 
useful in dysentery and dysenteric diarrhoea, and also in febrile and catarr- 
hal affections. ^ Mood eon Sheriff, in his A fat, Med. of Madras , writes : 

" Externally it is of great service in all the diseases in which the mustard is 
resorted to. The thick and very gummy mucilage of the seeds acts as a 
mechanical antidote in cases of poisoning by irritant substances, enveloping 
the poisonous particles and sheathing the mucous membrane of the stomach 
and intestine." The same writer regards the seed as a more satisfactory 
rubefacient than those of mustard-seed prepared in India, and asserts that, 
in his opinion, if as carefully and finely ground as English mustard-flour, it 
would probably be superior to that also. He also states that the mucilage 
obtainable from the seeds may be used as a substitute for imported traga- 
canth and gum-arabic. 

Honigbergar remarks that the seeds were officinal in the Panidb in the : 
early part of this century, that the plant itself was administered in cases ; 
of asthma, cough with expectoration, and bleeding piles, and that the root 
was used in secondary syphilis and tenesmus. According to Bellew the : 
seeds are also considered to be lactagogue in the Panjdb, and are ad minis- j 
tcred, after being boiled with milk, to cause abortion. . 

Doses . — “ Of the seeds, from one to two and a half drachms ; and of ; 
the decoction from one to three fluid ounces ; three or four times in the j 
twenty-four hours." (Moods en Sheriff.) ! 

Chemical Composition.—' u The herb and seeds distilled with steam 1 
yield a volatile aromatic oil which does not separate spontaneously from the . 
watery distillate, but may be extracted therefrom by agitation with ben- 
zene. Three-fourths of the crude product boiled at 226*5° exhibited the com- 
position of pure a toluonitril phenyl-acetonitril, or phenyl-methyl cyanide, 
C 4 H*CHjCN, and when heated to 207 0 for a short time with hydrochloric 
acid, yielded phenyl-acetic acid" (Watts, Dictionary of Chemistry , VIU. f 
Ft Lo quoting from A. W. Hofmann). 

Special Opinions.— §*‘The decoction of t^e seeds is thus prepared; 
Takeof the seeds, bruised, six drachms ; liquo. ve root, cut into small pieces 
and bruised, one drachm ; water, one pint and a quarter ; boil for 10 minutes 
in a covered vessel, and strain when cool. The dose of the seeds is from 
one to two drachms and a half ; and of the decoction, from one to three fluid 
ounces j three or four times in the twenty-four hours. The best medicinal 
property of this drug, according to my own experience, is its usefulness m 
dysentery and dysenteric diarrhoea. The coarse powder and the thick and 
very gummy mucilage of the seeds appear well-suited to allay the irritation 
of the mucous coat of the intestines in those diseases, and they thus relieve 
or check their symptoms to a considerable extent. The coarse powder or 
mucilage of course is not always sufficient to complete a cure by itself, but, 
like many other remedies in dysentery, requires the assistance of some 
other med icines according to the circumstances of each individual case. 
The entire eeeds swallowed with water have also some control oyer the 
abown amed diseases, in consequence of their property of becoming sntt 
and mucilaginous when moistened, but we much less eflfcacKms m this 
respect than their powder or mucilage" (Honorary Surgeon Moodun 
Sheriff. Khan Bahadur* TriplUant, Madras). 

I*Md nad Faddw.— The lsavbs arc used as an article of food, b> 
Hatives. eitheneaw as a relish, or boiled as an ingredient of vegetable curries. 
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By Europeans, cress is chiefly consumed as a salad, and is also used for 
garnishing dishes. 8tocks states that in Sind it is employed as a fodder 
for horses, camels, oxen, &c. 

Trade. — The seeds are largely imported from Persia into Bombay and 
are to be found in all batirs* Dymock states that their value is R3-4 per 
maund of 37l*b. Moodeen Sheriff writes that the wholesale price is 
per maund ; retail, annas 3 per pound, 

LEPTADENIA, Br Gen. PI., II., 77*- 

[ Ic ., /. ss °/ Asclkpiadm. 

Leptadenia reticulata, Wight & Am , ; Ft. Br . Ind., IV., 6j ; Wight, 

Sya^L APPKNDICULATA, Dene.; L. Ill HERBS, Wight J L. BRKV1PES, 
Wight ; CYNANCMUM RBTICL'LATU M, Ret*.; C. ASTHMATICUM, Ham.; 
(f)C. OVATUM, Thunb.; SkCAMONK CANESCF.NS, Sm.ji Asclipias SUBS* 
ROSA, Roxb. ; GYMNSMA AURANT1ACA, W-dL 

Vera. — Rayadmti, shingnti, dodhi, pala-iuda, Bomb.; PalaAAdf, Tam.; 
Pdla Uga, katasa, Tel. 

References.-- Roxb., Fl. Ind., Ed . C.3.C. , 2 S 4 ; Data. & Gibs., Bomb. Fl., 
r$j ; Elliot, Flora Andhrica, rj3 1 Lisboa, u. PL Bomb , Jf> 5 , 201 ; Garnet- 
tears '.-—Mysore and Caorg, L, 62 ; H.-W, P., IV., Jxxiv . 

Habitat. — A twining shrub with corky bark, found in the Eastern Pan* 
jdb, from Banda southwards through the l)cccan Peninsula, also in Burma, 
Singapore, and Ceylon. 

rood.— The leaves and tender shoots are used in some parts of India 
as a vegetable, especially during times of scarcity, and the follicles, known 
as shtnguti or dodhi, are also sometimes employed in the same way 
{Lisboa)* 

L. Spaxtium, Wight / Ft. Br . Ind., IV., 64. 

Syn.— Leptadenia pyrotechnic*, Dme L. Jacqurmontia and graci- 
lis, Dene.; Cynanchui^jwhox-bchnicum, Forsi.; Sarcostbmma py- 
rotechnica, Br . ; Microloma pyrotechnica. Sprang. ; M. ANGUST1- 
POLIA, Ham. 

VtxiL—Kip, Sind. 

References. — Roylt, Fib . Plants, 3o6 ; Stocks, Rep. on Sind / Gazetteers . — 
Bomb., V.,27; Sind , 559 i H.-W. P., IV., Ixxtv. 

Habitat,— A glabrous shrub of the Panjdb and Sind, extending east- 
wards to the Jumna, and distributed to Baluchistan, Arabia, Egypt, and 
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Fibre.— Dr. 8tocka states that the fibre of this species is n much used in 
Sind for making ropes to bring up water from wells, as water does not rot 
it/* Dr. Royle adds on the authority of the same observer that it is fre- 
quently combined for this purpose witn the fibre of Periploca aphylla, Dene. 

Fodder. — In the Sind Gaeette$r this plant is described as one of the 
most important fodder plants in the province for horses, cattle, and camels/* 
Mr. J. H. Lace informs the writer tna i it is largely used as a camel fodder 
in Sibt. 

Do mesti c.— The plant is said by Mr. Lace to be extensively employed 
I in Sibi for thatching purposes. 

j U Timings, Bth., see Orthanthera vimiftea, W. fst A . ; VoL V. 

LEPTOCHLOA, Beam,; Gen. PI., Ilf* nf*. 

Leptochloa chinensia, Neet.t Duthie , Fodftr Grasses of Northern 

[ India, jp, PI. txxi. / Gramihem. 

Syn. — L. TENSER! MA, R. 01 S . ; POA CH| HEN SIS, Keen, i P. OaciPIEHS, 
R* Br. ; E RAO ROST IS DCClFlSES, SteUd. 
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V«m. — Chatihel, chipa^hi-magadi, jhira, phulkia, N.*W. P. 

Refertncta.—Symonds, Grasses of the Ind. Penin.,*); Goa., N.-W. P., 
IV., l xxx. 

Habitat- A common grass on the sides of water-courses, and in moist 
places, throughout the plains of India. 

Fodder. — See Fodder, Vol. III., 423. 

LEPTORHABDOS, Schrenk. ; Gm< PL , II., 97/. 

f ScROPHULARINM. 

Leptorhabdos Benthamiana, Walp. : FL Br . Ind., IV., 303; 

SyO.'r-CKRARDIA PARVIPLORA, Wall. ; LfcFTOR H ABDOS V1RGATA, Benth. ; 
L. PA RV I FLORA, Benth.; DaRGKRIA PINNATtFIDA, Dcft€. 

yfoxtk'—Siri lasht , Baluch. 

Habitat. — An erect slendeT herb, found in the Western Temperate 
Himalaya, from Kashmir to Kumaon, at altitudes from 5,000 to 11,000 
feet, also in Western Tibet; distributed westwards to Afghanistan, Balu< 
chistdn, and Persia, 

Fodder. —Mr. 0. H. Lace informs the writer that this plant is one of 
the principal summer fodders for sheep and goats throughout the Juniper 
Forests of Baluchistdn. 

Lepus» Bee Hares, p. 202. 

LESPEDEZA, Mich. ; Gen . PL, A, 52+ 

A genus of herbs or undershrubs belonging to the Natural Order Le- 
ouminosas, which comprises some twenty to twenty-five species, of w hich nine 
or ten are natives ef India. None of the Indian species appear 10 be of eco- 
nomic value, but it is possible that some, if not all, might be utilised as fodder. 
L. atricta, the “ Japan Clover,” a Chinese or Japanese plant, has of late 
years attracted much attention, in America, as a fodder plant. It rs not 
known how the plant was originally introduced into that country, but it is 
supposed that it spread from a few seeds obtained from a cargo of Japan 
tea, and started gow'th near Charleston about 50 years ago. The plant 
has spread over large tracts and appears to possess many very valuable 
properties. The Indian Agriculturist of January 1st, 1887, contains 
the following:— - * The plant is an annual but comes up year after >ear, 
self-sowm, and grows so vigorously, that K ^mothers many other grasses 
with which it comes in contact. 'One writer is of opinion that it will 
never be of real value as a crop to be cultivated like clover, and a New 
York agricultural paper states that, although on rich, damp, soil, it wll 
grow as high as 18 inches, the leaves are small, and the stems too hard 
and woody to makegood hay. On the other hand, a Virginia farmer gives 
his experience as entirely favourable to the plant. Ten years ago he ^pro- 
cured some seed and sowed it on an acre in the middle of a 60-acre held, 
being informed that it would spread all over the field and afford excellent 
grazing. This turned out to be true, Jap^n clover and Bermuda grass 
being the only fodders that kept green during the drought of 1885. JjMP an 
clover, he adds, starts early and by July or August, when other fodders 
are failing, it forms a heavy dense sex!, and affords excellent grazing till 
killed by sharp frost, but it starts again in the following spring, and spreads 
year by year. It will grow and form a sod on the thinnest land, and even 
m roads' and other bare V 4 r es where nothing e:>e w-ill grow*. I n Louis- 
iana it is extensively used tor hay.” In another passage the following 
occurs Dr. Schomburgh, quoting from a Californian paper, wntes, 

• It grows on every kind of soil— rich or poor, clay or sandy, dp 7 <> T ™ 
and is deep rooted and improving to the soil. It is wonderfully fattening 
and contains nitrogenous matter 16*6; fat rij ash 5 92 per cent., tne 
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Famine Foods. ( J . Murray .) 


Special Opinions.— § “ The leaves are said to be useful in chronic ! 
rheumatism 0 (Civil Surgeon C, J . IV. Meadow, Burrisal ). “In North 
Bengal the flowers of Lencas aspera, L. Cephalotes, and L. linifolia are 
given wanned in a little honey for coughs and colds to children. The juice 
of the leaves is applied to disperse painful swellings, and answers the same 
purpose as tincture of iodine. Aho given in skin diseases ” (C. 7 . Peters, 
M.B .» Zandra* South Afghdnistdn ). 

Food.— The leaves and tender shoots are used as a pot-herb even 
in ordinary seasons, and were largely utilised in the Deccan Famine of j 
* 877*78* [/. 337 . 

Leu cas Cephalotes, Spreng. ; FI. Br. Ini., IV., 6Sp; Wight, Ic., 

Syn — Leucas capitata, Deaf.; Phioihs Cephalotes, Roth. 

Vtm.—Dhurpi tag, HlND. ; Bara halkasd , Beng. ; Andia dhurup arak , 
SantaLI; Phmman , sisalims, maldoda , guldoda, chatra , Pb. ; A'wii, 
Gur. ; Tumba, Mae. ; Pedda tumni , tumni , Tel. ; Keddri, Khandesh. 

References. — Roxb., FI. Ind., Ed. C.B.C., ; Graft., Cat., Bomb. PI., 

* 53 ? Data. & Gibs., Bomb. FI., 2ti ; Stewart, Pb. PI., 168; Elliot, 
Flora A ndhrica. 150, 184; Campbell, Ec. Prod. Chuiia Nagpur , No. 9*06; 
Dymock , Jf«/. /mf., 2 nd Ed.,61?, 888 ; S. Arjun , Bomb. Drugs, 

tot; Cat. Bar od a Durbar, Col. Ind. Kxhib., No. 124; Atkinson, Him. 
Dist .. J/d; Agri.-Hort. Soc. of Ind. : — Jour. ( Old Series), X., 23 ; Gaaet- 
teer*:-N.-W. P., IV., Ixxvi ; Bombay, V., 28; htd. Forester, XII., 
App., t 9 - 

Habitat. — A common herb on the Himalaya at altitudes of 2,000 to 
6,000 feet, from Simla to Bhutan; found also in the plains from Chittagong 
and Assam westwards to the Panjib, and southwards through the Deccan ; 
distributed to Afghanistan. 

Oil.— The SREds yield an oil, which is used medicinally in Chutia 
Nagpur [Campbell) and by the Manipuris as an adjunct in dyeing with 
Rubia (Watt). See Rubia sikkimenai s, Kura . 

Medicine. — The plant is considered a mild stimulant and diaphoretic 
and is considerably used in fevers and coughs. The oil, as above stated, 
is also said to be employed medicinally by the Santals, but Mr. 
Campbell does not mention its therapeutic action. The fresh juice is 
used m certain localities as an external application in scabies. The flowers 
are administered in the form of a syrup as \ domestic remedy for coughs 
and colds. . 

Food. — The leaves sre eaten as a p-*-herb, in some parts of the 
country, and were largely used as an article of food in the Khandesh Dis- 
trict during the famine of 1877-78. 

Domestic and Sacred. — Stewart states that the leaves are stirred ; 
up with milk in the Panjdb for the sake of the odour they impart. The i 
flowers are sacred to Siva, and are frequently used as an offering. 

L. Clarkei, Hook. /. / FI, Br. Ind., IV., 688. 

Vem.— Enga dhuruf, * arak , Santals ; Dhurpi sag, Hindi, CHUTIA MaG- 

rut. 

Reference. — Campbell, Re. Prod. f Chutia Nagpur, No. 9*0$. 

Habitat. — A common weed of cultivation tn Chutia Nagpur and Behar. 

Food.—" The leaves are eaten as a put-herb ” (Campbell), 

L. linifolia, Sprtng. ; FI. Br. Ind., IV., 690. 

Syn. — Leucas lav. * dulvfoua, Sin. ,• Phlowis linifolia, Roth.; 
P. ZEVLANICA, Roxb. ; LCONURUS INDICUS, Burm. ; VET. detipteat, 
Sm . ; L* aspE%a, PI. Ind. Or. Hohennck. 

Vem*— Gumi, hal-khusa, Hind, i Halkasd, Beng.; Dron, ASSAM tGumi, 
kumbha, Gond; Goma, Dec.; Pula tummi , Tel.; Dronapushpi, Sans. 
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Lichens* (J. Murray.) 


Medicine.— Thwaites states that the natives of Ceyion use the leaves 
as a medicine. It is possible that the information given by Long and 
quoted by Drury under L. linifolia may refer to this species. 

Food.— The Singalese are said to employ the leaves as a vegetable 
in their curries. 

LICHENS, SaiH. , Trai/e de Botanique M&dicalt Cryptogamiquc , 56. 

Lichens may be defined as cellular perennial cryptogamous plants, fur- 
nished with a vegetative system containing gonidia, and a reproductive sys- 
tem consisting of female apothecia and male spermogonia. Many botanists 
have adopted a theory, originally promulgated by Schwendener, according 
to which Lichens are compound structures, composed of a fungus (the 
hyphae) and certain elementary algae (the gonidiaf elements), the former of 
which produces the reproductive bodies ana is nourished by the latter. For 
the purposes of this article it is convenient, however, to follow the older 
system, and to retain the classification and terminology of Nylander. 

Vern. — ChhariU , pathar-ka-phul, used as adye»rAidt’Am7a, HlKD. ; Chat* 
chalira , charchartla , ausneh, hinnsetv, Pb. ; Mot a d of add t>hul, karik 
dig ad a phul, Bomb. ; Kvlpasi , Tam. ; Rati pdchi , rat ha pu, 1 »l. ; Sail* 
aja, sailer a, Saks. ; Ushirah, Arab, j Dovdfah , Pr* s. 

References. — Aeharius , Lichenographia ; Nylander , Lichenes Scandina - 
vu* ; Krempel hu her , Lukenologie ; Lindsay , British Lichens : Crombie , 
Lin. Sac.; Stewart, Pb. PI . , J&Q ; hltut. FI. Andhr., )6J; Stirtcn, on 
the Lichcnology of India, t*7Q ; Encydap . Britatomca, XIV , ; Pharm 

Ind., 2$S ; Amslte , Mat Ind., II. , 170 .* O'Shaughnessy, Brng. Lhsfens., 
671; U. C. Dutt , Mat. Med. Hind., 3 i$ i Dymock. Mat. Med IV. P.d., 
2nd Ed., b 64 ; Finch. 6f Manh Pharmarog ., 737 ; Bent. & Trim., 
Med. PL, 3 oi, Jo 2 • Honigberger , Thirty-jive years in the East, II., 
299; Foyle, Prod. Res., 232 ; Watts, Die. Chem , VIII., Pt. II , 1 7 Sit ; 
Smith., Pic., 1 44, 244; Ure , Die . Indus., Arts, and Manu., III., 3 rJ ; 
Agru-Hort. Soc. of In d — Transactions, V., 87,94. Pro., 87, too; VII., 
pro,, 123 , lournals [Old Series), J I., 208, set., 3 o 7 , pro., 402; IX., 297- 
3 oo ; X. t 3 * 3 ; Indian Fo*estrr, XIV , 209, 3 18. 

Habitat and Distribution. — Lichens are chiefly found on the barks of 
trees, rocks, the ground, mosses, and more rarely perennial leaves. It is to 
be regretted that the distribution in India of the numerous species of Lichens 
of economic interest is not accurately known. With the exception of the 
collection made by Sir J. D. Hooker on ihe Himalaya, and by a few 
observers in the same region, on the N^'ghiris, and in the neighbourhood of 
a few of the larger towns in the plains (such as those made near Calcutta 
by Dr. Watt), little or nothing has been done towards the extension of a 
knowledge of Indian iichcnology. 

A consideration, however, of the very varying climatic and geological 
conditions and the great range of altitude to be found in India, leads to the 
conclusion that the numbers of spiles must be very great, ami ir. all prob- 
ability most of the forms which possess economic interest are met with in 
many parts of India. In the following article, therefore, the description w ill 
not Se confined to forms known to be Indian, but others of economic inter- 
est will also be referred to. 

Chemical Composition. — Before entering into a consideration of the 
economic uses of Lichens,’ it may be advisable first of all to give a brief 
rdsumi of the known facts regarding their chemical composition. The 
principal substance occurring in lichens, especially in such as are foliacepus 
and fruiticulose, is F heninc — a special kmd of carbohydrate peculiar to 
these plants. This sub stance is intermediate in character between dextrm and 
starch, having the formula C # H l 0 O*. It is obtained as a jelly-like deposit 
from an aqueous exit act of many lichens, and perhaps exists in greatest 
abundance in Cetraria islaudica. By bo ling with sulphuric or hydrochloric 
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orceine, cetrarine, inutinc, erythrine, rocceline, picrtHerythrine ; (3) gjropboric 
acid, parellic acid, usneic acid, orceic acid, erythrinic acid ; (4) sugar (not 
crystallisable), oil, waxy matter and resinous matter. The ash of uchens is 
said to constitute from 8 to 10 per cent, of the whole, and consists of various 
alkalies, alkaline earths and metals, such as potash, soda, lime, magnesia, 
alumina, silica, manganese, and iron, in combination with certain acids, 
the principal of which are carbonic, phosphoric, sulphuric, and hydrochloric. 

The chemical re-actions effected by several re-agents such as iodine, 
ammonia, Brc., on the thallus of lichens are of great interest, and of con- 
siderable importance in determining the systematic position of species, but 
are not of sufficient economic importance to require description in this work. 

Gum.— At one time several species were employed in the arts for the 
manufacture of a gum as a substitute for gum-arabic. The author of the 
article 4 * Lichens **tn the Encyclopaedia Brttannica states that the chief of 
these were Ramalina frurinea, Bvernla pruoMtri, and Parmelia physodes, 
all of which contain a considerable proportion of gummy matter and were 
employed in calico-printing, and for making parchment and card board. 
Of these the first and last have been found on the North-West Himalaya 
by Or. Watt, and several species of Everala are also to be met with in 
India, though pnmastri does not appear to have been recorded. 

Dye.— The most important utilisation of lichens in the acts is in the pre- 
paration of various dyes, the principal of which are known* 1 commerce as 


litmus, orchil, or archil, and cudbbar. Orchil proper is derived from 
various species of Rocceila, of which the chief is Rocceila tinctoria. The 
value of tnis lichen varies grc atlv according to the locality from which it is 
obtained, the best being derived from the canaries and Cape de Verde. A 
certain amount is obtained from Ceylon, where it grows on the stems of 
certain palms; and in 1886 was said to fetch from £\o to £50 a ton. 
Samples of the true orchil, R. tinctoria, were also sent to the Colonial and 
Indian Exhibition, as a drug, from Madras, where, however, no knowledge 
appears to exist of its value as a dye ; nor does any account of the amount 
obtainable, and the locality from which derived, appear to exist. Lindsay 
alludes to R. fudfonnts as found on the mango tree at Pondicherry. 

Orchil differs in appearance according to its mode of preparation, two 
kinds being distinguished in commerce under the names of red and blue 


orchil. Both are purplish-red, thick liquids, with an ammoniacal odour, 
and are prepared by the action of ammonia on the ackls contained in the 
lichen structure. Tne ammoniacal liquor may be prepared in the ordinarv 

/ - ; 1 ...V _ ■ . # • . 


! action of ammonia on the ackls contained in the 


way from sal-ammoniac, lime, and water, or may consist of a mixture of 
stale urine and lime. The preparation of red orchil differs from that of 
blue in the fact that heat is used. The addition of potash or soda to the 
ammoniacal liquor results in the production of a blue colouring matter, 
litmus, a substance largely employed in chemistry, pharmacy, medicine 
and the arts, as a test for alkalinity or acidity. 

Another dye product of considerable valtfe is Piirbllb prepared from 
Lecancra parella and much used in the preparation of a red or crimson 
dye. Cudbear, a dye stuff of inferior quality to either of the above, is 
derived from Lecaoorm tartaree and was formerly extensively employed by 
the peasantry of Northern Europe for giving a scarlet or purple colour to 
woollen cloths. Neither of these species have bqpn. recorded from India, 
but several other members of the genus do occur, though apparently they 
are not known to possess any economic value. 
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Amongst other lichens which afford dyes may he mentioned Parmelia i DYE. 
suatiliSi P. omphalodes, P. Acetabulum, P. centrifuge, P. coospersa, P. 
oUvacea, P. physodea, and P. etygia, all of which yield brown dyes. Of 
these the first, sixth, and seventh have been recorded from the North-West 
HimdSava ; and another species, P. kamtschad&tis, found in the same region, 
is largely employed in the north of India in calico-printing, with the object 
of imparting a peculiar perfume, and a very pale rose tinge to the cloth, 

Umbllcaria pustul&ta, several species of Gyrophora, and Urceolaria scru- 
poan, have also been employed to yield red or brownish dyes in Europe. ] 

Yellow dyes are obtained from Cnlorea vulpine, Platysma jimiperinum, 

Parmelia caperat a, and P. conaperaa, Physcia flavicans, P. parietma, 

P. lychaea, P. pulverulent*, and P. Candelaria. Certain of these are to 
be found in India, others are represented by different species of the same 
genus. 

Of the numerous dye-ytelding lichens above mentioned the true** Or- 
chils ** are alone of commercial importance. It therefore appears very de- 
sirable that the question of the occurrence of Roccella in India should be 
definitely settled, and that the amount obtainable and the localities where it 
exists should, as far as possible, be accurately determined. 

Medici ne. — Several species of the genera CLadonia, Usnea, Ramalioa, 

Everaia, Cetraria, Sticta, Parmelia, Physda, Peltigera. Partusaria, and 
Peltidca were at one time extensively used as medicine in Europe, must 
of which enjoyed a great reputation as demulcents, febrifuges, astringents, 
tonics, purgatives, and anthelmintics. Peltigera canina was long regarded 
as a specific for hydrophobia ; Platysma jimiperinum was supposed to be a 
sovereign remedy for jaundice, and other species had attributed to them 
equally imaginary properties. 

At the present day only one species is regarded as really of remedial value, 
namely, Cetraria islandica, *>r the Iceland moss. This, as above mentioned, 
contains a very large proportion of lichenine, and is undeniably a valuable 
demulcent in various dyspeptic and pulmonary complaints. Several species j 
of the same genus occur m India, and it is not unlikely that investigation J 
might prove certain of these to possess equally valuable properties. The | 
only lichens which are described as in generat use as medicines in India t 
are Parmelia kamtschmdalia, P. periata, ar.d P. perforata The first has 
been well knovrn to Muhammadan writers for many centum . The author 
of the AtakhMan-fl-Adwiya describes it as astringent, resolvent, and aperi- 
ent, and states that when burnt the smoke relieves head-ache, and that the 
powder is a good cephalic snuff. 

Honigberger describes the same species as officinal at Inhere, and • 
writes, M The Hakims administer it in disorders of the stomach, dyspepsia, 
vomiting, pain in the liver and womb, induration of the uterus, amenorrhea, ? 
calculi, and nocturnal spermatic discharges.’* He recommends its adminis- j 
tration in general pain, salivation, soreness of the throat, and toothache. j 

Ainsiie mentions Parmelia periata and P. perforata under the name of j 
Lichen rotuodatua. He describes it as M a dry, pale-coloured rock-moss.' 
which the Vytiant suppose to possess a peculiar cooling quality and prepare : 
with it A liniment for the head.” In the fir*t half of the present century this ; 
lichen attracted attention as a diuretic, for which purpose it was first boiled , 
in water, then beaten into a pulp or bruised in a mortar, and placed as a pouj- j 

tice over the renal and lumbar regions. . -ving to its former reputation it *. 

has been referred to in the Pharmacopoeia of India, but Waring remarks that » 
in all probability the continuous application of warmth and moisture b\ a j 
poultice of linseed or ritft would be found equally efficacious. j food fc 

Food and Fodder. —Many lichens form valuable articles of food and j FODDER, 

fodder in the arctic regions and arid steppes of Europe, where food of a bet- i 34* * 
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FOOh. ter kind is often scarce or altogether wanting. The principal of these are 
Cetraria is Usd ice (the Iceland moss), Claduxa rmngtfcriai*, and C. 
tics (the Reindeer moss), and several species of Gjrrophors which constitute 
the ** Tripe de Roche .’ 4 This substance when boiled is often eaten by 
the Indians of North America and by Canadian hunters when pressed by 
hunger. Another is the * Manna Lichen M (Lecaoom esculent*), which has 
been described by Pallas as occurring on the steppes of Russia in little glo- 
bular masses, as farge as a walnut. Batllon writes : M It is believed that these 
masses, torn from the rocks, can be carried by the wind and deposited so 
as to form thick beds, which have not unnaturally given rise to the belief 
in showers of manna. This must to all appearance be the manna of 
the Hebrews, of which Parrot saw in several localities in Persia in i 8 a 8 , 
beds of over a foot in thickness. These facts agree with what has been 
observed in Algeria, in which country men and animals can, in case of 
necessity, subsist on this lichen. It is very rich in oxalate of lime, and 
contains nearly a quarter of its weight of licheninc, along with a certain 
amount of saccharine material, and a small quantity of a nitrogenous 
matter.” 

The writer can hnd only one record of a lichen being employed as food 
in India. In August i8$<\ Mr. Brougham, Assistant Conservator of For- 
ests, Bellary, drew attention to a lichen called m Telegu ratka pu t or u rock 
fiower,” which he described as used as a food by the inhabitants of that 
district, and considered to be a del teat y. It was submitted for identifica- 
tion to Kew, and was pronounced a species Parmcfi* near perforata. 
This fact was published in the Indian Fertile* for May 1888, with the result 

( that in July of the same year the following further information was communi- 
cated. “The rathi puvu found in ttcTlary is probably identical with that 
found on the large rocks on Horseley konda and Tettu hill in the Cudda- 
, pah District. Its use is unknown in the district, but some merchants from 
Anantapur export a few bandy-loads annually. I' hey pay a seigniorage 
of Ra per maund of 25th, and sell the lichen in AYiantapur at Rio or Ria 
per maund. In Anantapur it is eaten with curry, and is also used medi- 
cmallv. The lichen is collected during the hot weather, i.r., in April and 
May/ 

lhe business is very profitable, and the seigniorage rate might easily 
be doubled without causing any hardship to the merchants. Collection by 
departmental agency is being tried at present, and it is possible that this 
may induce the Anantapur merchants to make higher bids for the right 
of collection. The cost of collection and export and the profit obtained 
are as follows 

R a . p. 

Seigniorage on 40 maunds . • . . So o o 

ColWtion of do, , . . . • to 0 o 

Cartage to Anantapur, 80 miles . .800 

Total . io 9 o o 

Sale of 40 mao nds at R t« . « . 400 o o 

Profit ♦ 291 0 o’ f 

DOMESTIC. Domestic. — In the seventeenth century certain species of Uanea, Rama- 

342 iina, Evernia, and Cladina were employed in the art of perfumery in Eu- 

rope. From their supposed aptitude tor imbibing .and retaining perfumes, 
these lichens, after being powdered, formed the of various perfumes 
such as the "Poudre ae Cypre” of hairdressers, but their employment in 
this way has long died out (Encyclop, Brit .}. Cetraria isUfidtca and C. 
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tttfflfeiiiui arc employed in Sweden as sources of alcohol. They are ' DOMESTIC, 
treated with sulphuric or hydrochloric acid, by which means glucose is , 
formed from the lichenine, which is then allowed to ferment. j 

In India Eztdocsrpon MonUnsii is used as a substitute for cork, for lining 
entomological collecting boxes, &c,, for which its large, tough thallus : 
renders it peculiarly suitable. j 

Lfchf, see Nephelium Litchl, Camb. % Vol. V.; also list of Fruits, Vol. III.. . 

LICU ALA, Thunb, ; Gtn. PI . , ///., 9 u 8 . 1 44 *’‘ . 

[ccxxii. 

Licuala peltata, JRoxb Griff. , Palms of Brit . Ind. } 120, PL 343 

Vera.— (I /^I, chattQ~pat % kuruchifai. ASh\M ; Kuiud, kurkuti, Heno.j 
Sst-lu, tiiHitn , BukM. ; Kdpadah. Am>. « 

References. — A*©.r£. , /*7. hd, t. B r, Kura, For. FI Purtu., //., 

$27 1 Gnmb ie, Man. 7*wl , <rrA ; AVWr, Ftb. /V., 97 ; Balfour , Cyclop, //., • 

1 bidicn Fores f tr, 3 (Sj. 

Habitat. — A pelt ate- leaved palm of the forests of Assam, Eastern 1 
Bengal, Chittagong, Burma, and the Andamans, said to extend westwards 
as far as Sikkim. 

— Griffith writes, “ Major Jenkins irf»irm«* me, * the leaves DOMESTIC, 
of tie ehutta-fnt are used for the same purpo^-s as those of the toko* '* 344 

tLivistoaia Jenkitiavana), •* * but arc much coarse ar.d f.r.ly made v-e M b\ 
the lower order**. I he th mrtr.d lor them s \ e^v great, scarcely a single : 
ploughman, cow-ket’pif, or coi,l\ but has h :« j ha fee or chaltul 1 * ” 1 umbrella- i 
hat or umbrella) “ ‘ made < f cha>f*i?: tat * ” The leases are largely vs*\i , 
for 1 1 witching t in the Andamar.s and she hill tracts »f Chittagong, and when 
grass is scarce, are largely exported to the plants u* the same purpose 
from the latter district. In certain purts of Burma they arc* employed m 
the manufacture ot teaches from Ik nil (see Diptecocarpus tubercidatus, ! 

Roxb.i V oh 111., 161). i 

LIGNITE. I 345 

Lignite. — Is a fossil wood, somewhat carbonised, but still displaying ; 
its wcxxly structure. H is m terror hate between peal a 1 J coal, and com- j 
prise* jet. moor coal, hove y coal, brown c*»al, and ba^altn • pal. The fob j 
towing note regarding its occurrence ir, India has been finished by Mr. j 
H. B. Mediicott : — “Miuh of the suV stance called • co.il* and included OCCURRENCE 
under that head in the compilation <*r? that sulveet, particularly that »’f , 346 

cretaceous age, nvght be ca.leu 'ignite. True b grate occur* on the West 

Coast, ne.tr Warak'lli in the Tram re 4 re St ait, and again ?n parts *»f the . 

Malabar District. Verv thick beds o* a carbonaceous nud. which, however, 
can hardly be called lignite, have also been found tr. the alluvium between j 
Pi-ndit berry and C uddaicre.” ] 

In addition to the above-mentioned ! *callties,the following arc alluded ; 
toby various writers. Atkinson states that in the North-West Provinces ’ 
indications of lignite appear rear R 4 nib£gh do»e toH.ddw&ni in the Bara ; 
khrri Pass near tlhamuuri, and in the streams of tor mdl.iya rear | 

Najibabad in the Bijnnr District, (Ihm. Disi*, 2 v 0 - Again, in the Par.- i 
jib, traces of Lignite arc said to be found in the Shrkh Bud in range < Peru ! 

Ismail Khan Sett}. Pet*., J 4 ) and in mat-‘ parts of the Salt Range, m« re ( 
particularly in the hilis between KalAb^gh and the Ch»chdii ip. lv* 1 

Khel. That from the latter source was tried as fuel in the Indus Flotilla j 
steamers for several vrars before they cea<ed running up to Makh.ui, but 
was found to be deficient in heat-giving power, to give off an immense quan- 
tity of smoke, and to be in every way inferior to coal (Banna SctlL Pep*, 

$0* Ligniuf has also been recorded from Chittagong, Burma, and Assam. 

L. 546 
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WaUichianum. Ligwttwn, a Htd^puat. 

Lignum-aloes, see AqmJJaite Agaltodw, Roxb. .• Vol. !., 279. 

Lignum colubrinum, see Stryclmo* colufcriaa, Linn. ; Vol. VI. 
Ligusticum Ajawain, Fleming , sceCaram coptknm. Benth . ; Vol. III., 

t ‘ 98 . 
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LIGUSTRUM, Linn.; Gen. PI., If., 679. 

A genus of shrubs or trees, which belongs to the Natural Order OlSACCA, 
and comprises 25 species, of which 11 are natives of India. L* vulgar*, 
the privet, is a common hedge plant in Europe. 

[ Tc., 1. 1043 : OutACEM. 
Ligustrum neilgherrense, Wight ; FI. Br. Ini., III., 613 ; Wight, 

Syn. — L. Candollkanum, Dene,, mot of Blum * ; Olka Roxbuhqhii, 
Wall. 

Reference*. — Do/#. & Gibs., Bomb . FI., r Jp ; Lisboa* U. PL Bomb.. 98. 
Habitat— A large shrub or small tree, commonly met with on the hill* 
of Southern India. 

Structure of the Wood.— 0 Light-brown, rather close-grained, and 
durable ; generally used at Mahableshwar in the construction of huts and 
for fuel M (Lisboa). 

L. Roxburgh ii, Clarke ; fl . Br. Ind. % III., 61 5; Wight, Tc*, /. 1242. 
Syn. — Ligustrum Candollkanum, Blame, not of Dene : L. kobustum, 
Bedd , not of Blame \ L. com pactum, Dene., not of H . f. & T. ; Olka 
Roxourghii, Wall., not of Spreng. not of Wight ; Visianja ROBUSTa, 
Wight J Phiulyrba terminal!*, Roxb. 

Considerable confusion exists in Indian economic literature regarding 
this plant. Most writers appear to have followed Brandis in giving the 
economic information of this species under L. robustum, //. /. & T. (L. 
robust tun, Blume) ; and the same author has still more added to the con- 
I fusion by giving two North-West Provinces vernacular names for that 
l species, which in all probability ought to be applied to L. compactom, H , 
/. if T. or L. nepalenie, Wall , In any case, they can belong neither to 
L. robuatutft, Blum* , a Bengal, nor to L- Roxburgh!!, Clarke, a West 
Indian, plant. 

Reference*.— Brandis, For. Fl., 3 to ; Beddome , For. Man., r$4i Gamble, 
Man . Tintb., ; Lisboa, U. PL Bomb., lit ; tnd. Forester, II., 2$ ; 

VIII., 410. 

Habitat. — A small tree, common on the mountains of Western India, 
at altitudes of 4,000 to 7,000 feet. 

Domestic. — In South India the barb is put into the toddy of Caryota 
ureas to cause rapid fermentation. 

L1LIUM, Linn. ; Gen. PL, ///., 816. 

Liliurn giganteum, Wall. ; Baker, Tulipece, in Jour . Linn. Soc 

[ XIV., 227 ; Liuacex. 

Syn-— L. cord 1 folium, Don . 

Habitat.— A large lily of the Temperate Himalaya, from Kumdon and 
GarhwA! to Klidsia and Sikkim, at altitudes of 5,odo to 10,000 feet. 

Medicine.— The leaves are employed as an external cooling applica- 
tion to alleviate the pain of wounds ana bruises* 

{XIV., 228. 

L. WaUichianum, Schulfes fit ; Baker, Tulipek, in Jour . Linn, Soc., 

Syn.— Lilium Batisua, Ham . ; L.jafonicu ulfD. Don; L. tOHCUftoauii, 
Wall, 

Vera. — Findora, Hind. 

L. 353 
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Limaw itt w— , an Aquatic Plant. ( J . Murray .) 


LIMON1A 

acidissima. 


Reference*. — Atkinson, Him. Dlsi., 3/9, 740; Indian Forts ter, II., at, tj. 
H ab it a t .— A herb of the Central Sob-temperate Himalaya, at altitudes 
of from 3,000 to 4,000 feet. 

Medicine. —The dried bulb sc albs possess demulcent properties and 
are used like salep in pectoral complaints (Atkinson). 

Limbolee oil, see Murray* Koeaigii, Spr. ; Vol. V. 

Lime (Mineral), see Carbonate of Lime, Vol. II., 142—153. 

Lime (Fruit), see Citrus Medica, Linn. ; nr. 3, acids, and ear. 4, 
Limetta, Vol. II., 355, 357. 

LIMNANTHEMUM, S. P. Gmtl. ; Gen. PL II . 819. 

Limnantbemum cristatum, Griseb ; FI. Br. Ind., IV., tjr ; 

[ Wight, III., t. 15J, bis. fit. 4; Gentianace *. 
Syn. — M bmvanthss chistata, Roxb. ; Villarsia cristata, Spreng.; 

V. INDlCAf Walt . 

Veril. — Tafarmul. cumutb j, cnirara, gkain~ch&, Hind.; Tagarmul, shiu- 
lickhop, chuli, Beng. ; Khatara, kumuda, Bomb. ; Kolartchikal, Mar.; 
Antara iamara, Tel.; Kal'inusdrird, sitali, ktmudwuti, Sans. 
References. FI. hid., Ed C.B.C. , 154; Bheede, Mori, Mai., X A. 
t. 29; Thvailev, Fn. Ceylon FI., 20 Data. & Gibs., Bomb. FI., n8; 
Sir W. 'Jonas, Treatise PI. Ind ., V., 3$ ; U . C. Dull , Mat. Med. Hind.* 
302, 318 ; Ltsboa, V. PI. Bomb., 207 / Gatette^rs — Bombay, XV.. 
438; N.-W P.* IV., lytiv.x Ind. Forester, XIV , 392. 

Habitat.— A common aquatic herb throughout India. 

Food and Fodder*— The stems, fruit, and lbavrs are eaten in cer- 
tain localities at all times, curried or boiled ; in others they are employed 
only in times of scarcity. 

L. nymphaeoides, Link; FI. Br. Ind., IV.'tjt. 

Syn.— M en yanthrs nymphatoides, Linn ; * Villarsia nymphaoidbs, 
Vent. 

Vem.— Kira, khair posh . gal jafaripumka, Pb. 

References. — Stewart, Pb. PI,, 14b 1 Honigbrrger, T '*irty-fioe years in 
the Hast, II., 364. 

Habitat.— A common aquatic herb in the Lakes of Kash ufr, at altitudes 
of 6,000 to 9,000 feet. 

Medicine.— Honlgberger states that the fresh leaves are useful in 
cases of 14 periodic headache.” i 

Fodder. — Largely used as fodder in Kashmir. Honigberger remarks ) 
that it is supposed by the natives to increase the flow of milk in cows. j 

LI MON I A, Linn. ; Gen. PL L, 3 ° 3 - 
Limonia acidissima, Linn. ; FI. Br. Ind.. 507: Kvtaci*. 

Syn.“ u CRENULATA, Boxb. ; HSSPSRETHUSA ACIDISSIMA, CRENULATA 
AVBIOU4. Baton. 

Vem .—Beli, Hind.; BeUian, Cmutia Nagpur; Bkenta, Uriya ; Bali, 
N.-W, P. ; heiri , kata, Merwara ; Rdndimbt, naringi. Bomb. ; Kawat, 
naiddl s Mar.; Tbr-Haga, Til,} Naibela, nai-hll, Kan.; Tsjeru, caab~ 
noregam, Malay, j Tk*kay*axa, Bu*m, 

References.— Rori^ Ft. Ind., Ed. C.B.C „ 364 ; Brandis, Far. FI., 4?-, 
Kura, Far. FI. Harm., /., #9*/ Beddome, Ft. Srla.., Anal. Gen,, xla, ; 
GamiU, Man. Timb 59 ; Grab. Cat. Bomb. PL, 33 ; Gaia, dr* Gits.. 
Bamb.Fl., 29* Elliot, Ft. Andhr . > 83 ; Dwmock, Mai. Mad. W. lad., 
2 nd Ed., J 2 1 Pkarmaeog. Ind., /., t 6 7 ; Atkinsan. Him. Dfst., J07. I4O ; 
Ec. Prod*. li.-W. P. t Ft. V., 49 s Ltsbaa, V , PL Bomb., jl», 274: ***** 
For Mar, III,, 200 ; XIII, App 9; Gaaetirer, N.-W. P., Ixix. 
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L1NDEN8ERGIA The Barber’s Bad -fruit, 

urticaefoha. 


MEDICINE. 
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Habitat. — A spinous glabrous shrub or small tree, native of dry hills in 
various parts of India. It has been recorded from the North-West Hima- 
laya in Simla and Kumaon, ascending to 4,000 feet, fronuhe Monghyr hills 
in Behar, from Assam, and from the Bombay gh&ts and Coromandel south- 
wards. It flowers in April-May, and fruits in the rainy season. 

Medicine. -Rheede noticed the medicinal virtues of this plants writing, 
*' The leaves are supposed to be a remedy (or epilepsy ; the rout is 
purgative, sudorific, and employed for the cure of colic ana cardialgta. The 
dried fruit is tonic, diminishes intestinal fermentation, has the power of 
listing the contagion of small-pox, malignant and pestilent fevers, and 
is also considered an excellent antidote to various poisons, on which account 
it is much sought for, and forms an article of commerce with Arab and 
other merchants/' Graham, Drury, and others quote the above, but give 
no record of actual observation of the uses and value of the plant as a me- 
dicine. Lisboa states that the berry is much used as a tonic in Malabar, 
where it forms an article of commerce, and that its red coloured mucilage is 
considered to be an antidote against vnake-bilc and the poisons of other 


I venomous animals. 
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Food. - The fruit, a round berry, is very acid, but is occasionally em- 
ployed as an article of fixxi by Natives. The authors of the Pharmacogra- 
pht a. JndiCii state that it is exported to the Arabian Coasts, where it is used 
as a condiment with fish, meat, \ r c., being powdered along with the spices 
commonly used in cooking. 

Structure of the Wood. — Yellow, hard, and close-grained, weight 59R1 
per cubic foot ; used for axles of oil-presses, rice-pound ers. See., and adapt- 
ed for 1 he lathe. {Lisboa*. 

Domestic. — Drury remarks that the fruit is used in Java instead of 
soap, a use whigh the authors of the Puarmaeograpnia Irtdicu state to be 
also known in India, being indicated by the Marathi name, which signifies 
“ Barber's Bad- fruit." 
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■ * LINARIA, Pert. ; Gen. PL, 11., gjj. 

' Linaria glauca, Sprtng. ; see Schweiofurthia spluerocarpa, A . Braun.; 

| Vo!. VI. 

j L. ramosissima, Wall./ Ft. Br. Ind., IV., Jjr ; Wight, 111. t., /6j. 

• Syn.— I.iKARtA RoYLftt, Chavannrs* 

| V*r. pubescens, Stocks ws. 

J Reference*. - Data. & Gtfo., Bomh FL, ty 6 ; Strmnrt, Jour, of a Bet. 

• Tour in Ilagara. t., m A#ri~ Ho*t. Sw. of four. ( Old Strips), 

XIV., 6, Xii Murray , Ft. and Drugs of Sind., 179 r GametUm : -&omh. t 

; V., *7 i -V.- W. P.,L, W, IV.. irxv; X , ,*14. f 

| Habitat. — A spreading, branched herb, met with on nicks and stony 
places throughout India, from the Panjdb and Smd to Chittagong and 
j Ceylon, ascending to an altitude of 5,000 feet; distributed westwards to 
Afghanistan and eastward* to Ava. 

The variety pubescent has been recorded by Stocks from Sind, and may 
probably be the L. cirrhosa described by Murray. 

M dficine. — This species (including the variety, If the above supposition 
be correct,} is valued in Sind as a remedy for diabetes (Murray). 

LINDENBERGIA, Lchm. ; Gin. H, //., 94** 

[ ScROFMULARIXKJt. 

Linden bergia urtiexfolia, I.ehm./ FI. Br?Ind,, IV., 26a / 

Sya.-- Strmodta rudrralis, VnAl , ; S. muraus, ftoxb . ; Brachycoris 

FA ftvl FLORA, btkfad. * * 

Vern — DM, Mar. 
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A Substitute for Sustfru. (J. Murray .) LINOCIERA 

intermedia. 


References. — Roxb., FI, Ind. t Erf' C.B.C . , 490 ; Dnl*. & Gibs. . Bomb, FI., ; 

Dymock, Mat. Med. W.Ind ., .5 A / ; Indian Fon der, XII. (App.) % , 

,»} Gaoettetrst-Bomfusy, V., JtJ ; N.-W. P. t / § A3; X .. 314. ! 

Habitat. — A diffuse, downy annual, common on walls and banks ! 
throughout India, from Jamu to the Nilghiris and Tenasserim, ascending J 
to b,<»oo feet on the Him&lava ; distributed westwards to Afghanistan. j 

Medicine * Oymock writes, “ The juicb is given in chronic bronchitis, : MEDICINE. 

and, mixed with that of the Coriander, is applied to skin eruptions. The ! 

plant has a faint aromatic odour, and a slightly bitter tasie.” j 3T 2 

LINDERA, Thunb.; Gen. Pl. t III., 163. j 


Lindera Ncesiana, Benth. } FI. Br. Ini., V., i&6 ; Lalrine*. ' 

Syn.— • Apkrula Neesiana, Blume ; Benzoin Nefsunum, A Wit Tkt* I 
RANTHKKA NEESIANA, Walt. ; T. PRC N! FOLIA, Wall; LaUHUS MACRO- I 
PHYLIA, Don. • 

Reference.— Kura. For., FI., //., J 09 . j 

Habitat —An aromatic tree met with in the Temperate Himalaya from , 
Nepdl to Sikkim, at altitudes of 6,000 to *,ooo feet, also in the drier hill , 
forests of Burma, from Martaban down to Tenasserim— between 4,000 and j 


373 


5,000 feet. 

Medicine — Kurz remarks, “Yields excellent sassafras.” It seems' MEDICINE, 
possible that this plant may produce part of the “ Sassafras of NepAl,” , 374 

supposed to be principally derived from Ciaoamomum giaaduliferum, 

Met tin. (See Vol. 11 », 317 J 


L. pulcherrima, Benth.; FI. Br. Ini., V., 185. 

Syn.— Daphnidium pulcherrimvm. Sets. j 

Vem. — Dadia , Hind.; Dingpingvn, Khasia; Sist , Nep.; X uptor, Lep- ' 

CHA. 1 

References — Brandis. For. FI., 3 Si; Kura.. For. FI. Burnt., II., Jo6 ; I 
Gamble > Man. of Timh Jtj ; Lid of Trees, &r , of Darjumg, 6$. ! 

Habitat. — A large tree with hoary branch lets met with <»n the Temper- j 
ate Himalaya from Kumaon, at altitudes of 5,000 to 3 ,cx>" feet, to Sikkim 1 
and tihutdn at altitudes of 4,00010 <v <** iu*t ; also on thr <hdsia moun j 
tains between 5,000 and 6,oou feet, and on hills in Marlabc. ascending to 1 
bfio o feet. 

Structure of the Wood.—* 4 Reddish-white, moderately hard, even-grain- 1 
ed, weight 33 to 40& per cubic fool, used for building, cattle yokes, and ; 
occasionally for tea-boxes M (Gamble ). j 
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LINOCIERA, Swartz . ; Cun. PL, //.. 6;$. • 

L inociera intermedia, Wight; Ft. Br. ind.. III., 609; Wight, Ic.^ 

[ it. 73s, /Jji ; Oi-KACf-K. 

Syn. — Chi* a 1 an thus intrrmkoia, Bedd. 

Var. Roxburghii, Ouu Pahicvlata, Jtoxh. ; O. ftoytuaoHii, Spreng. 

O. Roxsurghiana, Kotm. et S<h. 

References.— Dbla. 6* Gibs., Bomb . FI., 159 / Bedd., Fl.Syte ., t . »S9 ; ». i 
Man.. t$3 1 Lisboa. U. PI. Bomb,, o;. 

Habitat*— A small or middle-sized glabn o* tree met with on the Nilghiris, i 
from i # ooo to 6,000 feet, also on the Anamadays 5 .°°° toet ; The variety j 
Roxburgh!* is recorded from Orissa and the Circars, Chutia Nagpur, the | 
Western GbAts, and theJJiwaliks. j 

Structure of tbe Wood.— Boddome states that the typical species is; 
valued as a timber by the Natives. Lisboa writes of the variety, M Wood 
pale-brown, had, close-grained /durable, used for agricultural implements 
and turning.** 
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